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MHCfTHTyT METAJIJiyprHH HA\EHH A. A. BAAKObW 
KOMHcbHJI no ‘l^HSHKO-XHMHMECKnM OCHOBAAl! 

I ' , t : nPOHSBOflCTBA CTAJ7H ^ ^ 

, V COBELUAHHE / 

ieO SKCnEPMMEHTAJlbHOPl TEXHHKE 
|M .1 H iVIETOZlAM 

^ i BbIGOKOTE|MnEPATyPHbIX 
1 HCC;iEjlOBAHHK 

/ (KPATKOE COJIEPHCAHHE flOKJIAilOB) 



H 3 A T E J1 b C T B O A K A R E. A\ H H 




HAyK CCCP 



: mmpoea it Jt. A. UJ $ a p 

I ■ ' (UH^iHHepMem) ?’ ;, i 

BJiwflHME JlErMPyiOmHX SJIEAIEHTOB V 
HA TEPJVlOAHHAIVlHMECKyiO AKTHBHOClb yrJlEPOflA 
■[" ; ; 'B Y-^E-nE3E^- i 

■ ^ ^ ■ ■ ■ ' • . ■ ■ I ■ ■ 'j V '■ - ■ 'i ' F 

SHakHe BejiHHiiH h xa^akrepa* chji j cbhsh b TBepa^ 
TajihHqecKHX .paclTBopax Bascao ajih oueaKar npoHHOCTHux. 

CBOHCTB CnSiaTOB.I i, 

, nPHMeaeHa^ iTepMoaHHjaMHKH aosBOJifleT, ae .npaoeraa 
K K!aKHM-JiH6^’!M(iAeJU>HfaiM hpeAtioJiojKeHJiHM, KOJiaaecTBeaflo 
onpieAeJiHTb 311H GHJIM aa ocaoBaaHH aenOcpeACTseaabix asM - 
peHHfi riapaiafTpoB, xapaKTepasytomax xHMaaecKae pasao- 
Bccikfl c yaacTH^ TsepAUx paCTBopoB. i | 

I B rpa^xe ripea^ioacea BKcnepaMeaTajibaua on pefle- 

jieHHn TepMOAHHaMaaecKofi aKTHBHOCTH^yrjiepoaa, pacTBopea- 
Horo B YTacejieae. BejiHanaa TepMOAHaaMHaecKoa aKTHBHOCTH 
KOMnoaeHTa ABJiaeTCH M^pofi chji ero cbhsh p pacxBopoM/ ' 

' Pa 3 pa 6 OTa^Hbifli MetoA dcaoBaa aa asyneHaa paBHOB^an 
CMecea! oaaca yrjiepoAa a jyrjieaacjioro rasa c; yrJiepoAOM, 
aaxoAflmHMca b xaepAoM pacxBope} Hcn,ojib30Baaae saMKay- 
xoro a,M>KyjiHaBOHHoro Koaxypa a xoaaoe asMepeaae Majioro 
napuaajifartoroi 1 aaBJieaaa ;yrJieKacJipro rasa nosBOJiaiox 
B npaauaiie ai^bfeHcaxb^onpwejieaaft coAepJKaaaa yrjiepp^a 
B MexajiJies npa noMoma xaMaaecapro aaajiasa, IlpeHMyaie- 
cxaa MCTOAa ;cBOAflTCtt k dojibiuea npocxoxe a npoasBO^a- 

TeJlbHOCTB no cpaBHeaaio c npHMeHHBUiHMHCH paaee. 

' ' . j: ' ^, 1 -. ^ i. ; . - 1 - . : ■ ■ : ■■ 

•! ■ t' . ^ I • 
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ripH <noMoiu)n BaKyyMHoif ycrakoBKH, nbcTpoeHHOH ajih 
ocymecTBJieHHH 3 Toro Mcroina, 6 hiJio Bwhonliei^o Hccyieaosa- 
hhc bjjhhhhji jiemrpyiomHx sjieMeHTOB MeraJiJioB tiepexofl- 
HOH rpynpu; TM-rana, BaHaAHH, xpoMa h Mapranua na xepMO- 

.HHHaMiwecKjTO aKrraBHOCTb iyruiepo;iai pacTBopenHoro b t-JKc. 


I-: 


riojiyHeHHhie AaHHwe nonlaabiBaioT, hto bcc 3 TH QJieMeHTU 
saMeTHo yMeHbiuaioT 'aKTHBHOCTb pacTBopeHHoro yrjiepoAa 
no cpaBHCHHio c ero aKxiiBHoc^K) b neaenipoBaHHOM weflcse. 
laKoe yMenbiiieHHe tepMo;iHHaMHHecKOH aiaiHBHOCTH 'skbh- 
Ba 4 eHTHo BospacraMHio ghji cbb 3 h ?Me»ay axoMaMM yTJiepoAa 
H TiBepaibiM p^cTBppoM II yKasusaeT hJb yBejiaqeHHB sHeprHH 
peuieTKH ciuiaBa p uejioM. Oho; onOBHAHO, o 6 ycjioBJieHo:, ria- 
JiHHHeM cneoKipHHecKoro xHMHMecKoro JBaapMOAeftcijBHn 
uemAf MerajuiaMH nepexoAHOH rpynnMji pacnojiokeHHbiMH 
B nepHoajmecKbft CHCTCMe Jieaee xcejiesa, w yrjiepoTioM. 

HaHdoJibiuee noHHxceHHe TepMojuHHaMiwecKOH Skthb- , 
HOCTH yr^epoAa HajSjiiOAaJiocb b cjiyqae BBeaeHHH b- JK^ eao, 

THrana H HaHMeHbmee^^ — Maprartua. ■ i 

HafiAeHHoeiBJiMHHHe nepexoitHMx a/ieMeHTOB McrojiKOBai^o 
Q TOMKH apeHHHi npeACTaBjieKHft p nojioHceHHM jarax pjieMeHTOB 
B nepHOAHHecKOH CHCTCMe H pasHoA crenejHH sanojiHeAHB : 
aneicrpoHaMp rf-ypOBttefl- fl axoMax iiepexoAHbix a^iOMeHTOB. 


1 . M. H. KopnaAOs ' , . ' I 

1 ; ^ {HHcmamymi jieijiajtAypzua AH CCCP) 

METOAU KCCJlEAOBAAtijl MHOrOKOMnOHEHTHblX ' 
CHCTEM HA OCHOBE HCE^ESA 


. ^etfieao H ero ciuiasbi uaBecTHbi Ci Aasioix BpeiMeH.u Odh^ 
caHbi cocraBbi iH crpoeHHe Tax BasuBaeMoro caMopo;ijiop h 
M erreopHTHoro xceaeaa. 

, BeuiecTBeHHbifi cocTaB Hcejieaa H cjiOHCHbix ero cnJiaBOBi 
onpeAeJiHei'cH XHMHxeciKHM aiiajiHsoM cyMMapHoro coAepxca- y 
HHH BJieMeHTOfBi Opw TaxoM BJieMeHTapHOM attajiHae He 
yAaercH ycraHOBHTb xapaxrep pacppeieJiettHH sthx a<ieMeH- ^ 
TOB B TCifle Meranuia H hx poAb b HSMeHeHMH cTpoeHHH h 

CBOAcTB CHJlkBOB. *^1 ( 

Haxdojiee ’HHTt^eceH H ’oaxea Bonpoc o xapax 4 epe psay^ 
HMOAeftCTBHH ajICMCHTOB riepSoAHHeiCXOft CHCTeMbl C 3KeAe30M| ^ 




[ a -raKJKe BblBOAbl obi OTpOCHTeabHOM BJIHHHHH 3TilX SJieMieH- 

I TOB HapaBHOBecHe, dTpykrypy H CBOHCTBa xrejiesHHx chctcm. 

i HcXOAH H 3 06mpx npHHUHnOB XHMHHqCKOro BBaHMOACH- 

CTBHH sjieMeHTOB c sccjiesoM H yHHTfaiBaH 6oaibmoe pasHopd- 
pasHe cnjiaBOB H npocTbix;r HeoppaHWHecKHx coeAHHeHHn ne- - 
, peMertHoro « ! nocroHHHoro cocxaBOB, ajicMeHTu nepHOAHHe- 
CKofl cHcreMbt MOJKHto ppsAejiurk Ha cjieAyioiHHe rpynnu; 

! '!<) 3JieMeOTbi, obpasyioipHe TBepAue pacTBopw; i 

1 2) sjieMeiWbi, obipasyiomHe MerajiJiHqecKHe ooeAMHeHHH;. 

3) sjieMekru, oSjpasyKimHe HOHHUe coeAHHeHHfl; i 

I 4) sjieMeHTbi, ' He I cnocobHue x BsaHMOAeflcTSHio. ' 

! XlyTeM a’HajTHsa I bpjibuioro sxcnepHMeHTaJibHoro Maxe- 
pnaaiaj xapaKrepH 3 yK>iH.eiro BBaHMOAeficTBue 3 JieMeHTOB ne- 
pHOAHHecKoS| CHCTeMU jc HcejieaoM, mohcho BHAeJiHTb sth ne- 
Tbipe rpynnM 3 JieMeHTOBi;B rabjiHue MeHAeaeeBa h noACHH- 
xa'Tb o 6 mee HHC 4 IO 3 JieMeHTOB b xancAOH rpynne. 

I rioAoSifafl XAabcHifHfKaiiHH 3JieMeHTOB mo rpynnaM B3^a- 
HMOAeftCTBHH / HOQBOJIfleT BHAeJIHTb MaxCHMajlbHOe HHCJIO 
SAeMeHTOB, ymocobHbtx BsaHMOAeftcTBOBaTb 'c xtedesoM. 
i 1 PaccMOTpena xjiaccH^HKaHHSi ' aiieMeHTOB, o6^a3yK>mMx 
i TBepAbie pacTBopbi (nenpepbiBHHe m orpaHHHeHH^e) Hi mc- 
laJiAHHeexHe coeAHHeHHH, h ocBemoHU Bonpoc^ Bu6opa 
3AeMeHTOB AAH COSAaHHH iMHOrOKOMHOHeHTHhlX CHCreM Ha 
ocHOBe Htejieaa HAix HccjieAOBaHHH, y 

Coo6maH)TCH MerroA^>t 'HCCJieApBaHHH noAobHMx noJiH- 
XOMHOHeHTHblX CHCTOM C BbBJieHeHHeM 5—12 H fiOAee KOMHO- 


HeHToB nyreMi iCBeAeipiH cwoHCHbix MHoroKownoHeHTHbix peax- 
HhA oSpasoBaHHH ' iraepkiiix pacTBopoBV h coeAHHeHHfi 
K CpaBHHTeJIbHO mpdCTbIM peaXUHHM VH paBHOBeCKHMi MeiKAy 
odpaHHHeHHWM HHCJIOlkt^aa. ' 

/ npeAAo>lceHfai ‘MeroA^reoMerpHHecRbroyiHaoSpajKefHHH’ 
noAoSHbix MHoroKiOMiioHeHTHbix peaxAHft h ;paBHo®ecHft h 
HSjyqeHHH npHpoAU h coctasoB odpasyibmHxcH (Jid's. PaccMO- 
/ TpeHbi npHMepbi ‘H3 oSAacxH eJiojKHOAerHpoBaHHWX ^aAeft. 




1 :"' 




.si'- 
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n. H. CaA^day . 

tJteMttH2padeKtta gopMttU uHcmamym) 


HCCJ1EAOBAHH9 AHArPAMM COCTOj[HH51 CHGTEM 
H3 BbICOKOOrkEynOPHfalX OKHCAOB 


t^sjiaraiOTCH peayjibTaTu onpeAeJieHHs TCMnepaxyp ijuiaB- 
BbicoKporHeynop'Hbix qkhcjiob npH noMoiiSH KHC^opoA- 
Ho-auexHjieHOBoro njiaMCHH. OnMCbiBaercsi neMb jyiB Harpesa 
orHeynopMbix nHpaMHa n KonycoB, xeMneparypy KOTopwx 
HBMopBjiH onxHiieckHM iTHpoMexpoM. ! TaKHMvcncx:o6oM ycxar 
HOBJieHbi AHarpaM'Mbi njiaBHOcTH cHcxeMU Zr02 — MgO. 
noApo6HO .pa36HpaexcH HccjicAOBaHHe cHcxeMU Zr02-r 

— MgO — A 1203 V B i)e3yjibxaxe Koxbporo HafiAeHa odjiacxb 

cocxaBOB c xeMnepaxypoS njiaBJieHHB Buiue 2200°. i 

Paa^npaioxcH pesyjibxa^bi' Hay^eHua cHcxeMH ZrOa-rr 

— MgO-^ CaO, B KoxopoH oOnapyHceHO cymecxBOsaHHe 

TBep^x pacTBbpo® KyOjrwecKoA Ooraxbix Zr02, 

(ao 80 — 95% tMOJi.), c xeMnepaxypoft ruiaBJieBHH 2500— 
2600° B CHcxeMB MgO Cr 203 — Zr02 HaflAeaa oOji^cxb 
c xeMnepaxypofl nAasjieHHa 2200—2600°. 


f C.\M. *t>UAunnoe 

' f iMpCKoecKttSuHcmumymcmaAU) 

KHHETHKA nPOUECCA OBE3yrAEPOA(HBAHHJI CTAJIH 


|!. 

•A 


BaKOMOMepHOcxH KHHexHKM M MexanHSMa oOeayruiepo^H- 
Ba«KH cxajiH HMeiox Oojibiuoe BHaHCHHe AAH coBepmeHcxpo- 
BaHHB xexHOJiorHH cxaaeiliJiaBHJiBHBix npoueccoB. HecMOTpa, 

Ha sHaqtrxejibBoe hhcjio! pafioxi BbtnojiHeHHUx s npQHBBOACXr | , 
^6HHbix ycjiOBHHx, o^acx^ liHHelrnKH cxajienjiaBHJibHbix -npo-, : 
HeceOB ocxaexcH.HeAocxaxoaHotiHByaeHHoft. ^ i . i ^ 

iiIlpeAJioxceBHue KHHexHaecKHe ypaBHenHs h' KOJiHaecxB,eH- 
Hbi^ coPxKomeH^ oiTKpaioTCH Ha BaKOH AeftcxByroiAHX njacc , 

K OCXaiOXCH B pafecax XKMHHeCKOfi KHHeXHKK. > , N. 

QAsaKO npouecc oSeaiyrAepoHCHBaHM^ cxajra paaBHBaexc^ 

B' ejiOHCHpft csacreMei ppH ccwexaraiH aHawrejibHoro HHcna \ , 
OTAe^bHbix cxaAKA. ^iHM'HTHpyioiAee-sBeHo HayHaeMoro npo^. ^ 
^^e ccaa^fiia^o&a^Bo SKcnepHMeHxaAbHUM nyxcM npa BoaAeflH 
/ eTBHH! OKH<^HX^bHOft aXMOC(|)epii^ Ha paciuiaB. 


XbA npouecca oxHCJieHHa piacxBopeHHoro b MeraAAe yrjie- 
poAai HayHaAK ManoMexpimecKHM mcxoaom. riojiyMeHHue 
AaHH^jie KHHexiwecKCiMy ypaBHeHHio, cnpaBeA- 

AriBOMy AAH AH<j> 4 ! 5 ^HH obAacxH pearHpoBaHHH. 

I jib onpeACAeRkofi kphxhhcckoh KOHueHxpaRHM yrAepoAa 
B MexaAAe cHopbCTb oS^ynke^OHCHBkHijiH He. aabficHX «end- 
JpeACjtBfeHHO ox ^OCXaBa BaHHbl. OcHOBHUM AHMHXHpyiOmHM 
3 BeHbM nponeitca OKaabiBaexcH noAajaa ^KHCAopoAa k peax-^ 
UHOHkofi aoHe.'/ HaflACHHue KHHexHnelcKHe cooxHouieHHH bu- 
paHcaiox MacTHbift CAyaaA o 6 m«x kaKOHOMepHocxeA, BHse- 
AeHHblX AAfl yCAOBHH XOpMQHCeHHH HpoReGca nepCHOCOM . KH- 
CAopOAa.. ■ .'7 . i ' . 1 - 

K^HeTHHecKHe ypaBHeHHa xopouio corAacyroxcH c ash- 

HbTMM onbixa, noaBOAHIOX o 6 T>HCHHXb npOHSBOACXBeHHbie 
^aKxk H kpeABHAexb cnoco 6 bi HHxeHCK(j>HKaHHH npouecca 
ofieayrAepojKHBaHHa cxbah. - ^ 


B. Bi AeepUHt A. lO. noAHKoe u A. M. Com apan 

! / (HHcmumyrn MemaAjiyprua AH CCCP) < 


PACT'BOPHMOCTb H AKTHBHOCTb KHCJIOPOAA B ACMAKHX 
/ HCEJIESE, HHKEJIE H KOBAJlbTE H HX CHAABAX 


©binoAHeHHbte pa«ee HccACAOBaHUfl bahhhhh xpexbero 
KOM'UOHeHXa Ua paCXBOpHMbCXb H aKXHBHOCXb KHCAOpOAa 
B ^HAKoiiji:)K<eAe3e vnpeHMjratecxBeHHo orpaHHHHBaAHCb Hay- 
ueHHeM: 9AeMeHTdB.-pacKHCAHxe7ie0 npH neBbicoKHx. 

KbHueHxpaWHjix B pacHAase.^ « ^ ", 

/ OxAeAbHbiMH pkfioxaMH!^ no cHCxcMaM" xeAeab^ — xpoM, 
/JKeAeao — HHKCAb |H jxeAeao, — iJ)oc(i)op ycxanoBAeHO, - uxo. 
/paCXBOpHMOCXb; KHCAOpOAa npoXOAHX Mepea MHHHMyWf npHl 
' Heieoxopofi KOHueHxpauHHi AbfiaBAHeMoro K jKCAeay ^eMCHTa. ‘ 

S ' ” / ^npe^cxaBAHex doAbmoft HHxepec Hcc.TOAb||iHHe 
KNtoCXH; « aKTHBMOCXM 'pK^OpOAa B BBICpKOAer^O- 

citAasax. \ . 

iipn x^yt^ra* Aa«Hkx no noAcHSHbiM I 
/ cHcreMaM^ ecxeciTBOTHo Hauaxb i^ayngHHe hx co ^n^Bop 

— -pBO^CXBaMH. ’ 

j'© ka'Iecirle^^fifedfi'^HcxeMbilekAa :/H36paHa'^E^®i®a 
j^eao;— Ko6pAbT 4- HHkeAi^;: ■■ ” 
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I MeroA>|Ka HccincAOBaitHH i npHHUHnlHajibHo He orjiHHaJiacb 
OT panee HcircwibabBaHHofi npH MayHemiH pacxBopHMocTH h 
aKTHBHocn^ KHchopoAa B HCHAKOM H{e.>ie 3 e. BwJio HsyHeHO 
TepMO;i:HHalMHHeCKOe nOBeACHHe^ KHCJIOpOAa B -HHCTblX KOMHO- 
! HeHTsix CHCTOMbi, I a TaKHC^ B ABOtiHbix canasax. i 

^ HTO B HCHAKHX cHJiaHax Ko6ajlbTa H HHKeJIH, 

HMeiOUlHX B TBepAOM COCTOfljHHH KyOHJieCKyK) TpaHeueHTpiJI- 
praaHHyib pemerKy, noBuaieime coAepxcjaHHH HWKenH 
B cnjiase conpoBoxcAaercH noBbinieiHHeM paciaopHMOCTH kh- 
cjiopoAa. 

B xcHAKHx pnaasax Hjcexesa c HHKejiieM h KoSajibTOM, <j)0- , 
xaAaioiiiHx paianHHHUM OTpoeHHeM KpHCTaxAHHecKoft peuieT- i 
|kH, noATBepxAeH xapaKrep panee ycTa^HoaaeHHofi sasHCH- 
iMocTii pacTBopHMocTH KHCJiopoAa oTi^oGTaaa CjiuiaBa. 




H. A. BamojiuH^ u O: A. EeuH \ \ 

(HHcmumym M«maMypiau ypaAbeiu»»i 0iiMiajia AH\cCCP^ ' 

I BJlHjlHHE PA3J^HHH^^ 9J1EMEHTOB 

^ HA PACTBOPHMOCTb yrjIEPOAA B ACHAKOMi A(EJ1E3E 

' 6 coo6iueHHH paocMorpeHol liBAHHHHe 4>oo^pa,, xpoMa, 

I MapraHua, cepu h aa«aAiHH tt4 pacTBopHMOt^ yraepoAHi 
I B xchakoim xcejieae, a raioKe BJiHHHHe KpeMinffi h^ 

MocTb yrAepoAa s Mapraime h 4>eppo3{poMe. ^ i j 

HcxoAHue BemecTBa (cHBrermecKHa Myrya m (i)eppo-' 

. cpaaB) aarpyskajiHCb b rpM^HTOBUfi THrejibi h kacium^^cbv 
ymepoAOM HyreM BbiA^skicH jioa caoem yrjia. ^epea 40— 
60 MHH. ipaciuiaB BUi^IlBaJITca^ b H3AoacuHuy.' " TeiMnepa^^ 
KSMepBAicb^onTHHecKipf irapoMeipoM. I 

HayqeH^ pacTBopiHMocTb yrjiepoAa-B {paonjiaBait, conep* i 
xcaiuiHX. AO, 23% P, 27,5% Cr, 76.5% Mn, l6,7% V, npa 
TeMnepaiype 1450°"; s paciuiaBax pe — S, coAepxeaiUHx - ao 
' 0,71% S, f^pH TeHnepaT|ype4250^^ .j. 

, .HadiuoAaeMbie aaioiBOMepHOCTH no BAHHBHX) npppoAiir' h 
I KOHneHTpaiom aneMeHTOB, a raicxce no bjihbhhio reMiiepa- 
{rypbi KaaecTBCHHO oObncHeHU npH.iitoMouiH^TeopHH peryjiBp* 


jHUX paCTBOpOB^ I 


B. H. Ill ttxoe u O. A. E c UH - 

■ '■(y paAbCKuH noAumexHUHecKuH uHcmumym) 


MEtOAHKA nPHMEHEHHAj P^HOAKTHBHblX HSOTOnOB 
AA» HCCAEAOBAHHfl KHHETHi^H risAHMOAEHGTBHR 
i JWETAAAA CO lUJiAKOJVl i j ’ . 


OcHOBHHMH npHHHHaMH, SaTpyAHHTOWHMH HSyqeHHe [KHt 
HETHKH BaaHMOAeiicTBHH CHCTeMhi lunaK — Merajiji, hb^hiotch: i 
douibittaa cKopocTb peaKUHH npH'BfaicoKHX TeMneparypax, 
l i iiHSKa'a cToftKocTb THrJiefi h Majian i rroHHocrbi xHMHqecKoro 
'‘aHaAHMl-|: [V ^ T 

npHMeHeHHe oaAHoaKT^BHbrx HHAHKaropoB Aaer pHA 
npewMymecTB. K ffliM OTHOcaTp^-BbicoKasi qyBCTBHrejibHpcTb, 
O^buian TOHHocTb (ao 5- i10 ® % ) h cpaBkHiejibHaH 6fai- 1 
• cT-ppra : anajiHsaJ ,. !■ v.: I': .-j''.' i- ■ ■ ' 

9KcnepHMeHTaAbHaH yciraHOBKa, 'npHMe«eHHafl aBTOpaiwH, 
npeAcraBJifleT ; co6oft repMelrHHHyk).. nenb conpoTHBJieHHH 
c ipal^HTOBMM HarpeBaTeine^ BHCofroft 250 mm. TlyreM axpa- 
HHpOBKH, a TaKXCe peryjIKpOBKOfi l nOAflOAHMOft mouihocth h 
' oxAaxcAaK>me& boabi cosAaBaAacbVHsorepMHMecKaH sona^BbL- 
coTofi 1 10 — 120 MM c KOAfeOaHHaMH TeMnepaiypbi 1 15 — 20°. 
OnuTH .npoBbAHJiHCb b aTMoc4)epe OHHmenHoro aaoTa. 

B KaliHecTBe kerajina HcnOAbsoBajroi^^ xceJieso, coAopHta- 
mee 0,04lC, cjibaw Mn, 0,06 7o Si, 0,003% P h 0,005% S. 
UlnaKH oioAyHajiHCb CHHTeroHecKH i hs OKHcnok FeaOa, CaO, 
AliaOs. BaO. MgO Mi Si02. ripodhi iBecoM 30^50 OTOnpa- 
jiHCb HaMopaxcHBaMH^ Ha HcejieaHbiS crepxc^b AO 10 paa aa i 

■ OAHH.OHbrr. o,-!.- ■ .M . r..H, i| 

i i THr^bKH H3 BAaBAenoro MarneaHTa npHMeHHAHCb cne- 
HMaAbHoft KOHCipyKIlHM B BHAO AB^x ooo6uiaiouiHxcH cocy- 
AOB, - hto ikasaAO BoaMoxcHocTb noA37HMTb bneHb Maji^ no- - 
BepxiHOCTb BsaMMOAeficTBHH uiAak-iMeTaAA (^Ao 0i02 cm ^) , 

, padoTaTb c OHeHb .'MajibiMH Ao6aBKaMHr^AepxcamHMH paAHO- 
aKTkBHHft dHBQTOni • (0,005 h-"G, 02 B AIOOyK) 

(paky. KpQMe xoro, raKan <t)ppMa thtah Aasana BoaMoxcHocrb 

(HayHHarb -.-BAHHHMe IBblCOTbl HIAaKOBOrO CAOM Ha KHHeTHKy > 
np^ecca. i }' 

: 1 PaAHoaKlnmHoff'.npMcaAKok B mctbaa 4 CJiynae HayqeHHH 
»AOi|»oc^(9ai]MH: onyAHiA :4>epp^ nyreM 

pacrBopeHHH aic^Boiro M aeaimiBHDro (^({iDpa b aso-mok 
KHCAOITB ’H CMemBBaHHeM : paCTBOpa C -paCTBOpOM' 
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Ji^asejieBosaKHCHoro JKejiesa, c nocjieAyiom.efl cyiuKofiJ npo- 
Ka^HBaHHeM H BoccTaHOBineHHeM Bo;i,opo^OM. 1 I 

B cjijmae HsyqeHHH KHiHeruKH q6eecepHBaHHH npHMeHHjicjj 
nopoiuoK ce^HHCTorp acejiieaaJ rrojiytieHHHfi CMernHsaHHeM 
pacTBopoB aKTHBHOro H HeafCFHBHOix) Na^S c aywHbiM kojiM- 
HecTOOM FeCl 2 « c rjoqjieayroi^eft ^JmjJbTpaiiHefi h cymKofi. 

B uiJiaK aKTHBHbiii j4>^(|mp sBOiitijiCB B BHiZie sapa'Hee 
. npHrpTOBjiekHoro cHiHTeTWHecKoro jtujiaKa c HSBecrhofi aKTWB- 
HOCTfalO. AkTHBHOCT' 4 'HSOTOnOB 'HSMepBjrti pa3JI»<IHbIM'H irpy6- 
KaMH B ocHOBHQM Ha nopouiKooepasHbij^ oSp^suax 
,( B pacTBopak aurkaHocTb noACHHTbiBa^acb To.abKol ahh 

KOHTpOJIH) 'I , .- I ■ ■ . .| .. , 'I ■ ! ■■ 

BBo;tH7iHCb nqnpjaBKH wa paspeuiaiDmee apeMH CHerfrHKaT 
craTHCTHHecKyioi oipi!r6Ky, ecrebTBeHHbift pacnaii;,-^H « oIuih6- 
KH, cBBsaHHke c np»roTOBjiet»ieM npoSbil j 

HaAeacHocTbYon^caHHoft MexoAHKH noATBep}KAeHa (?ono- 
‘ craBJieHHH MH c pea jpibTaTaMH apyrax MccJieaOB'a^g. | i 


.A. #/. X^AOdoe tt r. B. My c opuHy 

(ypaAhkKaa MAumexHiHeckuA iLcnwik^my ‘ 


ckoPOCTH pA3jpiHBKH CTAJIH 


pnpe;^e;^6HHe CKopocTH pasjiHBKH'crajiH no cei^naoiiepy 
CTpaflaer pa^oM HpupititaTKOB. npeA^iaraeMug npH^op H3Me - 1 
.pHCT CKOpOGTb pa3JlHB|m| HO CKOpOCXH i HSMeHCHHlI - 9JTekTp&- 
GOnppTHBJieHHffi HHXpOMOBOfi npOBOHQqKH, OnyiHeHHOfi i Et H3- ' 
.noHCHHUy npH sanoHkeHHH ee xchako& crajibio. ^ ^ ^ ^ ! 

HiqipoMOBaH npoBoAoHKa siuiKxqteRa b soieKipifHec icyio 
c^®My HSMeqirrejibHoro MPcra conp<^TiiBJieHHfl m akkaETca 
.iXJieqoM Mopxa. Dpa paaCajiancHpoBKe iMocra- BcaeAcrsHB 
asM^eiHifH conpoTHBJiaHHfl npoBOJiO'iKH BiCniOHaerca 3i[anpo> 
MOTop, nepeMeaiaioHUttfi . noitBHXCHofl .mHiairr na peoxdpae 


jipyroro lureffa coijrpoTHjBWeHHk jto ypdbHOB€tiiiHBa«Ha npoirao- 
meAuiero «3MeHeijEHa conpomBjreHka. np^ooioTKH. Motop 


PAHoopeMqHHp Bpauiaer xaxareHepaTdpf K KOTopoMy iiOizucJiK). 

HCfi^ BOHbTMeTp. rioKasaHHri BOJibTMerpa, 6yHy*«t nponop- 
KHOHaJIbHfalMH >«3Me«eH«ip CojnpOTHBjifeHKH flpOBOaOHKH. okpe- 7 
noHieMp Meraji^a b MSJioxcHilme. 

B inepeHocaoM nopraTHBHDM 6yTjrkpe. 

•uo 1 ■ \ 


npu noMomH- AaHHoro annapaTa HSMepsuiH cKopocTfa pas 

JIHBKH CHIpQHOM p-TQfHHUX CJIHTKOB, OpeiUiaraeTCH npHHUH- 

iTHajibHaa cxeMa i aBtoMaTHsauHH pasjrHBKH. 


I o « «P « a, n. Ji: tpy a u Hi 

I r. H. ^pMOAtPHS U Mi M- HttKyAUHCKUH 
' (Hy3HeiiKuahemaAAypguvecKuAiioM6aHam) 


HSyHEHHE AB|{;^£HH 5 I METAJiJIA H PACnPEAEJIEHHH 
H'ErHPyiOlUHX BHEMEHTOB B MAPTEHOBCKHX HEMAX 
I I PA 3 JIHHHOR EMKOCTH I 

nPH nOMOUtH PiVlHOAKTHBHblX K^OTOnOB 


HapTon Co«« BBo^iHjra « Banwy neMH Bepea cpejXHee i 
i Kpafinee OKHo Map-r^oBcKoH neMH. Hepea onpe;ieJieHi 
' HHTeppajiu BpeMeHH oWnpaJiH npo6hi Merajijia hs Bcex ok 
i.a raioK^e ppH paajmBK^H Ha roTOBoro npoKara. B npo< 
npocHMa^Bajirf aKTHBHOcxb. ycxaHOBjicHo, Mxo B nepiioA 
<i)pc4»opakHH nepeMpuiHsaHHe BaHHbt^ztocxHraexcH ria net 
“ ^ ^ ® Ha nenax eMKOcxbi0 1 

H 7* 25— 30 miih. B nepHOA' KHncHHH b nenax < 

K^xbK) 190 T..^ Mexq^ nepeMeuiHBaexcH b xetieHHe 20, 
; ,40 MHH., a B neHax eMKOoxbio 3701t — aa^ 40—45 MHii. IC* 
MCHxy pacKHCJiCHHaj BaHHa Bcio^iy 6wia oitHopoaMOH. Pei 
MCHayexcH PPoaoji^HxpfllbHocxb nepnoAa KHnenHa' b Oojibiij 

neaax prpaHHWHXb 45 : " , i , 

ripk paciqic^OHHH paaoBbix MapoK cxajiH cpeppocHJiHUH 

H CfCJiHKi^apraHueM paBHOBecHurH cocxas' BaHHbi AOcxHraieu 
xpoMHOxbx cxanefi noc 
BBQzteifflH apeppoxpoMa Merajiji exanoBK^H, oqeBHaHo.' 6 oji 
Bia 3 KH»f H nepeMeiHHBaHHe jiiexajijia np^Hdxowx cjiaOo. B 
paBHB^aHHe cocxaBa .TiJiaBKH npoHcxoTpix jihiub npH Bwnvc 
CXajIH B.: KOBHI; ■ . ■ -1 

nepeMemHBaHHe saHMu cranfaHofi MemajiKofi hjih bxvb 
HH0M cacaxoro, Boamyxa b xenenHe 204-30 mhh. vckoph 
ycpeaijtewHe cocraBa b^hkh. 1 . . 

riepesreiuHBaHHe ; Mexa^aa fnpoHcXoiiHX Bcae;icxB: 
MaKpocKoiiKHGCKoro I ABHacqaHa kexaajia b xypOyjieHXHbnJ 
TOHBeiquioHHfar^ jncr^Kax,' f'oSjiaJaaiomkx l cKopotxHMH } 
I npHBe^^^ pacnkxa KoadximukeHxt 

^^yjl^Hoft H px! HOMorpaitiMbi Mnn paajmHHb 

|ne«iefi.iljiaheiieft[ eMKocxbioi 190 h 3^0 r K03(i)4)HUHei 
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TypfiyJI^HTHOH aH4>4>iy3HH paBeH COOTBCTCTBeHHP. „ , ! 

430 CM^lceK. MHTeHCHBHocTfa ABHJKeHHH MeTaji^a B new ^ 
eMKocTbio 25 T MeHBuie, b nenax eMKOcrbio 190 h 3/u . 

B nepHOA pacKHCAeHHH MeraJiA ABMxeTca b ^a paaa KHTen- 

cHBHee, MCM B nepHOA nHCToro KHneHHH. IIotok Mera^Aa 
B BepxHHx Cjioax BaHHM ABHjfcerca baojib new ot cepeAnnu 
K KpaaM, TAe npOHcxoAHt papceHsaHHe ciio.kohho ^ABHras 
' lUHxcH cTpyH H ! HpeBpaiueMHe ASHMce^a b 

oxBATUBaioiuee bcio Maccy MpxaAAa. llepeMemHBaHHe Me- 
TaAAa .B KOBiue npoHcxoAHT 6bicTpo, sa HCKJnoneHHeM mc; 
TaAAa, vienfpoBaHHoro B KOBUie (Jjep^pocHAHUHeM. _ / 

i HsyqaAH paCTBopcHHe (JieppoxpoMa B^cxaAbHOH B^He. 

nopuria <beppoxpOMa b KycK^x Bccpivi 10— 2P V pa^eo 
paerra liiepea 5 — 1 1 moth., ho TQuibKo npH BwnycKe c^^aAH 
B KOBui npoHcxofljrr oKOHnaTejibHoe BupaBHHBaHHe cocxaBa 
MerraAJia. PeKOMeHAyerca cOKpaxHXb 
I paBHOMepHoro pacnpeAeAenHa. xpoMa ® „ 

' AepjKKH nocAe BBeAeHHa 4)eppoxpoMa AO ,10 — I^mhh.^bmpcto 
30 MOTH., a npH ynoTpe6AeHHH <^eppoxpoMa ,b xycKax 

10 i#C3 AO 5 MOTH. OnuTHue HAaBKH, npoBCAeHHMe .no HOBOH 
TeXHOAOTHH, HO KaHCCTBy ><::i!aAH' HHHeM Me OTAHHaiOTCH OT 

HTo B KHCJ10& MapTeHOBCKoS ; pcTO Henpa- 

BHJibMaa KoppeKTHpoBKa cocraBa BaHHH no 

np66aM npHBOAHAa k ^paxy. CJocxas npo6^. Hs-aa nep^o 

MelpHbro pacnpeAeJieHHH sAeMeHTOB b hchakpS saHHe He qcraT 
BetCTBoBajii cpeAneMy cocraBy praAbHoS BaHHM. 

riocie 4-MHHybHoro nepeMeniMBaHHH BaHHU uiC^noAaMH 

HAH 1 , 5 - 1 — 2 -MHH 3 qHOroinepeMenniBaHHH cneMHaAbHofi wemaA- 
i kofi G^aB BaHHW nOAHOCTblO BblpaBHHBaACa H HAaBKa HTAa 
- HOpMaAbHO.' . ■ . ■ ' ' I 

I i . A. r. Ko ACC H ft Ktt B. H. MacAona 

(U3J1 iCyaKenieoto JiemqMyp^uHeclu>^o ieoM6ttHamal 

^ HayHEfiiiE opokhkhobehmsi yTEnji5|ioiuHx aACwnoi^ 

. ■ ' ■•B TEJIO'CJIigKA - ■ i .| ■ 

j nPH flOMOlUH PAMHOAKTHBHHXIBJIEIWEHTOB 

flna npoHHKHOBeHHa yxenAaioniMX aacwnoK 

B TCAO CAHTKa B HHX BBOAHAH paAHOaKTHBHWa HSOTOn H 
nocAe npoKa'^RH orOHpaAM npo6bi qt rp'poBpro copxa peji^co- 

'12 ■ . ' ■ 


ioii H MaAoyr'AepoAHCxoOT cxaAHi MapKH lOT aah HCCACAOBa- 
i fma paAHOMexpHHecKHM, ‘ .paAMorpaiJjHHecKHA^ ot ApyrHMH 

! jMerOAaMH. .P'.L I • , L 

I B KanecTiBe paAHoaKTHBHbix H^HKaxopoB npHMeHHAOT ^ 

lCo®°, Fe®®,! Ga‘‘® H S®®, KOTopue ObiAHipaciBopeHbi B BHAe Te^ 
Ihaot OTHfaix xHMHHecKHx coeAHHfeHHfi. yxenAHiomyio sacbinKy 
I cMaHHBaAH oikHMM H3 pacxBOpoB, nepcMeuiOTBaAOT,, noMemaAOT 
1 BS fiyMajKHbie maKexbi h nocAe BbicyuiOTBaHHa AapaAM b yxen- 
' AHTeAb Ha sepKaAo MeraAAa. ; ' ! . 

I n B saBOTCOTMoqTH ,ot BpeMeHH, b xeMeHHe Koxoporo cahxkh 

I HaxbAHAOTCb B .cnoKofiHOM cocxoHHHOT, OHH pasSHxbi Ha ; xpH 
i| rpynnw. flAH iHepBofl rpynnM BUAepHCKa ■bocxaBa nocAO Ha- 
ll 'noAHeHOT^coi|iraBAHAja I n. 15 iM.^1 h. 35 m.,- 

! 1 q.— l qj 15yM.;H AAH XpeXfaeH 23 — 45 MHK. I i 1 

I I ripH npo^AeHHH onuxoB c TpySuoft cxBAbroi oxaaaAOCb^ 
qxo npn yxenjieHHH cahxkob caaceH aKXHBHOcxb oOHapyxena , 
Ha 6oAbmefi rAy6HHe, neM npn lyrenA'eHHH uiaMOTOM hi'aioh- 

I ixepHxOM. Gahxkh BxopoH rpynnw inpH npHMeHenHH aah 
i iaacunKH caacH HMeAHr aKTHBHOCxb#* KOTOpyio nacxo /o6Hapy- f, 
1 IkHBaAH Ha ropH30HTe 50% BHcqxki cAHTxa h b neKoxopbix , 

I CAyqanx Ha ropHaoHxe 62% bhcoxh cahxkh. Hhsuihm ropH- i 
I 30 HXOM aah AIOHKepHXa HBAHetCH| 30%. B CAHXKaX, JTenAeH- 
1 Hfaix ‘ luaMOTOM, ! aKTHBHOcxb BcxpeneHa na ropHSOHxax , 
38—47%. , : 

' ’ OrtblXM C I pHAfaCOBOH CXaAbK)! HOATSepAHAH 3XH AaHHUe. 

I KpoMe Tord, 3 xh oinbixbi noKaaaAH; hxo MaAHHHe aKXH&HOCTH 
I B npodax BaBHCHxl h ox speiHeHH BWAepacKH cahxkob b cno- 
I KOShOM COCTcIhHOTH. I ; I i 

B cAHXKax c jwaAofi BHAepacKofi aKXHBHocxb naAaex 
' npHMo nponopuHoHaAbHo BMcoxe cahtkb, a b gahtkhx c bu- 
1 AepaKKoft doAee 1 naca HadAiOAaeTCH Oanee pesKoe naAenHe 
f Bvnepsbix npo6ax ox. npHOwAH.i a, saTeM" BaMeAAeHHe axoro 
i'.j naAeHHH.. ' ; ii, , ■:j.. ■■ , i ... 

ifi PeAbdoBan craAb KMCAa yAosAeTBOpHTeAbHyio Maxpo- 
j I CTpykxypy npH Bcex MaTepaaAax i sacbinxH h Aynuiyio! npa 
1 i npHMeHeHOTH ipaMoxa. MaxpocTpyi^Typa xpydHofi cxaAH npH 
I p aaewnxe ' caaceS ' h luaMoxoM oxaaaAacb noHXH OAHHaxoBoS, 
HO npH sacunxe maMOxoM craAb 'HecxoAbKo Aynuie ino 
o6meS: nopHCTOCXH. ' ; I ” ^ / 

noAoacHTdAbHaH AHKBauHH. yxAepoAa k peAbcax He nper 
BHniaer 2% no cpaBiHeHHio cd: cpeAHecwXHXoHHbrM coAepafa- 
I hhc’m Mp« npHMeHeHHH AioSolft 113 I yTeiun|iiomMx aacMnpK. 
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'Jt. H. KapazuHi^eeA \ 

WyiHetvtuil MemaAAypiuHecKu& KOMduHam) 


OnPEAEJlEHHE HCTOHHiiiKOB 3ArPfl3HEHHJ|l 
lUAPHKOnOAlUHnHHKOBbin CTAJIH 
iriRH nOJ^lOlAH PAAI^IOAKTHBUliilX H30TOnOB 


IIpKMeHemieMi MerOAa MeneHWX kroMOs (paAHOMexpHH 
H paAHorpatjiiiH) B coHeraHHH c o6bm‘^ibiMH MeroAaMH Hcc,ie- 
AOBaHHa ‘HsyMeno BjiHHHHe uiaMOTHhixj orneynopHux Mare- 

pHaAOB, (|>yTepoBKH KOBiua, »<wio6a. h cw^ioHHoro npHnaca 
Ha karpasHeHHe uiapHKOjnoAuiHnjHHKOBofl craJiH iHeMerajiAH- 
HeCKHMH BKJHbqeHHHMH. i i 

3 peayjibxaTe onMTOB, inpoBeAeHHHx c BffnoAK^BaiHHeM 
npoMuuiJieHHfaix neqefl eMKocniio 30-T-40 t, ycTaHOBJieHO, hto 
AOJiH HeMeTaJijiHHecK|Hx BiaiiOHeHHHy oSpasooaBUiHxcH. b pe- 
ayjibxaTe paapyrneimH (|)yxepbBRH KOBUia, He npeBUUiaex 
1 ,6 % , a y HeMexajuiHqecKHx > BKJiioHeHHfi, i oSpaaoBaBUiHxcH 
B peayjibxaxe paapymeHHH omeyno^bB cpcfKMiHoro npHnacai 
OHa H Toro MeHbuie. BAKHHHHtiKOJioba na coAepxaHHe He- | 
MexajiHHHec^Hx BKJiioHeHHfi ne lo0Hapy«eHo. 

HeMexa^JiHMecKHe BKJiioHeHHfl, obpaaoBaBuiHecH |b pe- 
ayjibxaxe paapyuieHHH onHeynbpoB, pacnpeaeJieHbi b chhxkc 
6e3 KaKofi-JiH6o saKOHOMkpHOCXH. 3x0, Kax' npaBHjio, Kpyn-: 
Hbie BKmoHeHHH, HMeioiAHe pasayio ^pwy. Bcxpenaioxcfl. 
BKJiioHeHHfl KaK rjio6yjiH^HbS, xaK h BUxaHyxofi 4»bpMbi. 

3K30reHHbIX BKJHOHeHHfl, ObpaaOBaBUIMXOH 3!^ CHCX 
'oraeynopoB b npouecce Bunycxa h pasHMBKH uilapHKonoA- 

uiHUHHKOBofi cxajiH, cocxaBJtiHex 10“^ — 10“^ % ox Beca we- 

xaHJia.. •••; ' ■ 


■■ 


/».£!. PuOhuhckuA tt M. m MeHbmaKoe . 

(HayHHo-BccjtedoeameAbCKttii eaKyyMHtUi uHemtfmym) ' ; i 

MACC-CnEKTPOMETP MAF-S AJI5I HEnPEPblBHOFO AHAJIH3A 


FABOBblX CMECEH . 


ABT]opauH cKcmcxpyHpoBaH Macc-cneKxpo®*eTpHHecKHfl 
rasoaHajiHsaxop MAr-3. Tlpk npoBepKe ycxaHOBJiCHa :bo 3- 
MOHCHOCXb ero i'npHMEHeHHH IZWIH pemCHHH pHAa aHaHHTHHet 
CKHX aa^aa opraHHHecKoft XHMHH. i ! ; ' i 


SHaHHxeAfaHWH HHxepec MOJKexI np^acxaBHXb*. ppHSiieHjeHHe 

3Toro npHdbpa AJiH MexajiJiyprHHecKHx pejieH. i I 

I PaspaeoxaHHuft Macc-cnexxpoMexp npeAHasHaHaexcflj AJia 
HenpepwBHoro .KOHxpojia cocxaea rasa, a xaioKe juia iiHno- 
bhx aHajTHaoBlraaoBbix .CMeceft. 

npH KOHCXpyHpOBaHHH npH 6 opa OCHOBHOHI XpyAHOCXblO 
HBHJIOCb C 03 AaHMe CXa^rfJIbHOrO HOHHOXO HCXOHHHKai HXO HB- 
jiaexca ocoQeHHO BaxcHbiM npH npoBeAewHH HenpepuBHorp 
KOHxpoaia raaoBOiil cmpch. JiJiHxejibHbie noHcRopue paSoxu 
npHsejiH K eosAaHHK) lUHpokomejieBoro HcxoHHHKa. 3xoT| , 
HCXOHHHK no cxaSHJibHocxH pafioxihi npeB 30 iueJi ece cyme-i 


>3BC^aex HSMepaTb 


Macc-cneKxpoMexp' nosBOJiaex 
napmiaAbHHe AaBJieHHa KOMnokeHXOB raaoBOH CMecH c ayB- - 
i cxBHxeUibHbcTbio AO 10® AeJieHHH na 1 p pr. ct. | 

i HeUocxaxKOM nrnpoKom,ejieBQro MCxoMiHHKa aBAaeTca , 
I MeHbni|aa no cpaBHenHio c, oOuan^M paapemaroinaa cncicoO- | 
Hoctfr.-iKoxopaa npn paAHyee, 80 mm cocxaBJiaex okojio 50. ! 

^HanaaOH HSMepeHHft npHOopa (12 — 100) BnoAHe Aocxa- 
LXoaeH l AHH peuiCHHa OoAbuioro KOJiH4ecxBa npaKXHaecKHx 

■ --BaA^H. ■ . ' • : , i ■ . 

JXjih anaJiHsa icMecefl, coAepHcaiu.n!x 6oAee- AerKHe raajbi, 

' HaHOojiee ribponeKXHBHO npHMeneHHe axoporo Kojuiexifopa. 

e STOM ejiynae OAHfjiKOJiAeKxop byAex padoxaxb b odjiacxH 
. .aAbix 'Mace, ApyroA ^ B odjiacTH dojibiHHx Macc. 

npHdbp HBJiaexca neptneKXHBHbtMftAka; npoBCAenHa i-a^o- 

Bord MHKpoaHaAH3a,'xaK KaK nosBOJiaer np0H3B0AHxb ana- 

* jrH3t c 1 — 5 MM^ aHajrHsHpyeMOH cMecH. i 

HaAmiie HHonoHHoro; nepeKjnoaaTcna c: oAHoro komho- 
HCHta na Apyrne nosBOJiaex aHajiHSHpoBaxb neexauHOHap- 
HfaiA noxoK raaoBoA CMecH. ■ ! , ■ i | 

B npHdope npHMeHen luecxHxoaenHbiA noxenimoMexp 
3nn-09, koxophA nbsBOAaex nponaBOAHxb aanHCb c ne- 
pHOAOM cjieAOBaHHa noaHimA 30, 60 h 120 eex- npn aanncH 
uiebxH koiknoHeHTOB. ' ' i 


;B CJiyqae neodxoAHMOcxH npndop Mo>Kex duxb nepeAeJian ■ 

f>i»! mn’aiza nTta'AnWaimtruMa . r'aMrtnirnMT: - nPITHOTI no3HIIHA 


noA ABdHaiuiatktrbaeaHHA ■ caMoniiceu; - nepHOA , ho^huhA 
B 3T0M cjiyqae yjimaHBaeTCH. 


AHajiksHpyeMaa CMecb snycKaexca b npndop aepea cne- 
imaiAbHbiA HixwibaaxbiA BeHXHJib; Bcjih neodxoAHMO noBUCHXb ■ i 
toqkocTI* aHajiHsa, / BunycKaeMyio cMecb cjiekyex npeAaapH- | 

xejibHo paapBAHTb Ao AasAeHHH S-ttIO .due px. CT, ' ij i 

2 CbnemaHHe no TexHHKe ■ ^ ■ IT-i 
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E. 3. \cne Ktnop 

(UHHHiepMemi ' 


METOAM HSiWEPjEHHfl TEMnEPATyPbl 
nPH nJIA^KE B BAKVVME I 


OnHcaHa ycraiiiOBKa, no3BOJiflH>maH HSM&psiTb iiBeroByio 
TeMnepaTypy npii baKyyMHi^x nJiaBKax TyronJiaBKHx MetaJi- , 
jioB H cnJiaBOB. rimi noMoutH i]ipH6opa 11,311-2 apjOBOAHTca 
Kortxpojib H peracTOaitHH TeMnepaTypu MerajiJia b jnpoUecetp 
OT^HEKH AeTaJieii M3 cnjiaBOB Ha ociiose xpoMa, riocTOHH- 
CTBd TeMnepaxypbi pasjiHBKH ‘no3Bo;iHeT nojiy«aTb AOCTaxoBHO 
MC^Koo aepHO b OT,nHBaeMUJi| AerajiHX h CBBsaHHbie, x pa|3- 
MopaMH 3epHa onTMMajibHHelcBoflcxBa. 

LlBeroBbt:*^ nKboMerpoM MsMepeHa UBCTOBaM m HCTHHHaH 
xeMnepaiypa i iwiaiBAeHHH xp'pMa (iHcxHHHaa xeMnepaxypa 
' 1920 ±20°; nci JHiTOpaxypHUM 'AairiHbijMi Koxopbie BeCbMa 'npo- 
XHBOpeHHBbi, xeMMlpaxypa ruiaBJieHHH xpoMa KOJiedjiexca 
B npeaejiax 1830p-ly50°) . i 

npoaHajiHSHpoBaHM B03Mo»fHbie ouiHdKii B onpeAejieHHH 
xeMpepa'i'ypbi, CBasaHHbie c ocodeHHcxxHMM BaKyyMHUx^ nJia- 
BOK xyroHJiaBKHx MexatnjioB (B,4acXHocxH, \iexaj5aoB c ^(xib- 
mofl ynpyrocxbK) napai « c MerbaHkoft iisMepei^H UBexoBon 
- xeMnepaxypU. ■ \ \ , A ■ ; ■ ■ ' '■ 

3KcnepHM6HxaabHO, ijoKaaaHa \B03MO3Kaocxb noctpoeHna 


AHarpaMM naaBKoexH xyEoiwiaBRHx\ MexaJiJioB no .KpHBWM na- 
rpesaHHa h oxJia>KAeHHiH.\ ripiiMeHpHHe SecKOHxaKXHdro Me-. 


xoA® HSMepeitHH xejMnepaxyp Aajio\ BosMoxcHocxb HSMepaxb 

OTOphlX 


xenjioBhre MeKbtaphix, npoii^eccoB, npoxaKaioiiyix b 

jkhakmx Mexaajiax; HadancaB neodyoAHMocxH , BBeACHHa b 
M exaaa nocxopoi|Hero ' xeia ■ — xepMbnpHeMHHKa,-^ yaaaocb 


aaMepHXb nepieOxJi^ajKAeHHe sknAKpro k^ejieaa Ha 200“ h HccJie- 
AOBaxb BJiHHHHe pjaaAHBHbix \(j)aKxopolp 


raeMorp nepeoxjukJKAeHHa. \ \ 


Ha BeJlHHHHy ,z^octh- 


•M. A. M 0 d OK itOo CKuO. 

^ iCuOupcKuO: Mema. AjiypeuHecikua.ukctnumy'm) ' , 

nPHMEHEHHE TEPMOnAl? nOrpy:«EHHB 
A«njl OnPEAEJlEHHfl nOA'bEMA TEMIlEPATyPbl _ 
MAPTEHOBCKOH BAHHU IIPH BAyBAHHH B METAJlJI 
C^ATOrO BOSAyXA 


(JianeJia k BaMne). 


n. T. O pern K U K 

iCuCupcKua itemajtAypiuHecKaU UHcmurnymi 


TEPMHCTOPfal HA BbICOKHE TEMHEPATyPU ‘ 


jB KaHeci;Be xepMHCxopoB npuMensuiH okhcB aaioMHHHH, 
cneiqeHHiyio c CHJIHXOBMM sjieKxpoaoM npH 1500 — 1550“ Hc- 
gJiPAOBaaH aaeKxpHHecKHe cxeMbi b xpex BapHaHxax: 


j ripH npoayBKe BaHHbi cx<axbiM'Bo3Ayx6M nponcxoanx hh- 
xepcHBHde nepeMeuiHBa]HH,e Mtexajijia h maaKa, hto npHBOABx 
K ycKopcHHio Bcex npoueccoB^B xom HHC-ie h nepexoAa KHc.ao-' 
1^3 rasoBOH Aasbi B Mexajia. HoKasaHo, HTO b , 6oabiue- 
rpysHhix nenax 80— 90°^o KHCjiopoaa, HeobxoAHMoro aab 
oKHCJieHHH yr.jiepoia, noexynaex ka axj)ioc(pepbi| neHH. 

I OKHcaenne yrjiepoAa KHCJiopoAOM axMbc4)epbi neHH. Ha- 
rppxbiM j^l70p°, npHBOAHx k KOMneHcauHH o:^ax{Aaipm.erol 
AekcxBH^BAyBaeMoro Boaayxa h bbecnenHBaex BHaHHxeabnoe 
noBHUiejane TeMHepaxyphi Mexajiaa. ' i 

a lMoxpeHo oxjia*AaK)iuee AeficTBHe npHcaaoK pyaH n 
; oAHa Myjibaa IpyAM oxjiajKAaex BaHHy b Sojibiue- 
neMH Ha 22 — 25° (npH yqexe xenjia pacxBopeHHH rpa- 
(})axa a MceJieae) MjiH na 31— 33° (be.a ynexa xenjia pacxBo- 
peHHH: rpatpHxa). ; , " : ' 

! MyjibAa H3BecxH xklfHcaex xeMnepaxypy BatiHbi Ha 13— r 
15°. ■ ", 

UsMeHeHHe xeMnepaxypbi 4jHKCHpoBa.riocb njiaTHHo-n:xa- 
XHHOpOAHeBOH XepMOHapOH C XOHHOCXbK) ± 5°. 

i ripH BAyBaHHH I B B^BHy 12 — \5 m^/muh B 03 ji.yxa lipil 
AaBJieHHH 3,5 — 4 aru CKopocxb noAteMa xeMnepaxypbi Me- 
Tajijia cocxaBJiHex okojio 3 ° mhh (sa cnex xenjia peaKUiin 
ropeHHH yrjiepoAB H doaee HiixeHCHBHOH nepeAanH xenjia ox 
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1) nalwepeHHe naAeHHH aa AonojiHi^'^faHOM 

conpoTHBJieHHH npa nocTOHHHOM o6aieM. aanpaxenj^H; 

I 2) H3MepeHH0 cHjiti TOKa ,npH •nocTOHHifOM opmeM jHanpH- 
aceHHH; . ■ i 

HSMepeuHe chjiu nepeMeiraoro TOKa (50 2^) npa aa- 
npaWaHH 100 e. \ . 

CorrpOTHBJieHHe KOBTaicra Ta6jieTKH ok-hch ajiioMHHHa 
d CHJiHTOBHM ajicRTpoAOM HCMesaioiue Majio HO cpaBHeHHro 
o TeMnepaTypafaiM HaMeaeaaeM ^ conporaBjieaaa TepMa^iTopa, 
cbcTaBJiaiomiiM 1000 OAt aa 10®i mpa 1500® a 2000 aa 10 
npa 1300°. OnuTbi noKaiaJia AocratOTHyro aaA'eHOTOCTb 
ajreKTpaaecRHX KOBTaicroB a repMOCToilKocTb .TepMacropa. 
OopMBpoBaaae Awpoaaoro aanopaoro cjioh,- aapyrnaipmero 
rpa^yaposKy TepMMCTopa y orpauaTeinibHoro ajieKxpoAa^ aa- . 
Bacar or BejiBHaabi aanpHaceiiHocTa a^eKxpaaecKoro noJia 
a TCMnepaTypu.i C yBejiaaeaaeM BanpHJKeaaocTa npjia pa- 
CTCT TOJimaaia cjioh, c noATjeMOM TCMnepaTypu npa ijiocTOHa- 


aoM nojie TOJimaaa ' cjioa yMeabuiaeTCH. 


JleficTBaTejibaoe SHaaeBae aanopaoro copporaBJicaHH 


nojiyaajia npa ■aaMepeaaax- 
aoM aarpeBe. FIpaBeAcabi ‘-saBacMMocTa naAcninH aanpHJKe- 
aan aa aortojiHHTejibHfaix conporaBJiea^X: or speMeaH bu- 
AcpacKa TepMHCTopa b nojie npa paBJiaHHUx TeMnepaTypax.; 
OopMOBaaae aanolpaoro cjioh npa onpeacJicHaoM noJie 
XOMiiepaType B Aanaoa nojiHpHOCTH aaKBHaaBaeTCH b Teae-„, 
aad 2 — 3 aac., npa ardiA cosAaeroH oSpaTaaH ipaaaocTb no- , 

TeauaajioB, yMeabuiaiomaHCH npa pacipopMOBaaHH, j 

riojiyaeHHbie aKcnepaMeHTajibabie flaHaue y;tOBJieTBO- 
pHIpT.XpOpMyjie ■ I ■ 1, I ' 

■'/'.I ■-■rV£’. -I - . ; ■ : ' ■ 

In i? = In i4 + 2/^ ' , 


B nOCTOHHHblX HOJIHX H CTa6aJIb- 


TOO conpoTHBJieHH^ nojiynpoBOAHHKg; 4 — npcTOHHHaj^ 
K — nocTOHHHaH BojibUMaaa; E — uiafraaa aanpemeaHoa 
bohm; T — aOcoJiioTHaH xeMnepaTypa. I | 

npa paOoT^ aa nepeM^eaaoM TQKe aaKoa pMa' BbinoJi- 
aaercH, ipopMOBaHae aanopnax cjioes a^er Me^eaaee, aeia 
npa HcnoJibBOBaHHH nocTOHHaoro Toxa. TpajayapOBKa xepMa- 
CTop'a B nepeMcaaoM nojie coBnanaer c TeMnepatypabiM aa-j 
MeaeaHeM conpoTHBJieHHH b.Jioctohhhom nojie. ; ‘ 

HccJiehoBaaHbie o6pa3UU pbwepJXaBaJiH no 150 aac. p_ , 
6oThi npa bucokhx TeMnepaT^paxI npaMeHCMae TepMBCTOi 


poB npa; 1600° a sbime saBacaT or cToaKocTa cajiaTOBorp 
cTepatHH. npenjiaraeMan KOHCTpyKuaH TepM'acTopa. coctobt 
as cajraTOBpa Tpy^Ka c aaKpaiTUM kobuom, fBHyrpa' Koropoa 
noMemaeTCfl ajieKTpoA, co CTopoBbi oTKpbiToro KOBua npa- 
i >KHMaeMbiH, npyJKHlIlOH K TaOjICTKC OKHCa ajHOMHBHH. ^(aHHbie 
i TepMacTopwi MoryT OuTb npaMeBeBbiviaJia asMepeBafl a. pe- 
ryjiapoBaHHH TeMnepaxypbt AO l'570'°rvc acnojibaoBairaeM ne- 
peMeBBor'o Hjia npcTOHBBoro 3.ieKTpii[aecKoro roKa npa ko- 
poTKHX BKjnoaeBaHX nojia. > ' . 1 


' ' ' - ' ^-7. 

C. r. O m Jtu e a,H o a u H. A.- C o ko Jio a 

(KyaHenKuu MemajtjiypcuHeCKUti KOMSunam) 


nPOW'aBOACTBEHHbin KOHTPOJlb TEMnEPATyPW 
JKHftKOn CTAJIH TElPMOnAPAMH 


I B MapreiioBCKHX a ajicaxponenax KOMSanaxa ocymecxB- 1 
! jieB peryJlHpHufl aaiviep xeMnepaxypbi cxajibBoa Banabi xep-; 
MonapaMH norpyacenaH. OnacbiBaexcH KOBcxpyKuaH- aexjia 
nJiaxBHO.-njiaxaHopoAaeBofl xepMonapbi a cxeiaa noARJiroae- 
i BHH xepMonapH k a'jieKxpoBHOMy caMonaiaymei^y noxeanaoj- 
Mexpy 3n- 107. Bee nepeaocHofi xepMonapu c apMapoBKoa - 
coexaBJiHex 8— 10 Ka, xepMonapa BbiAepacHBaex 18^20 sa- 
il MepoB. CxoaMocxb onaoro saiwepa 10 py6; Teianepaxypa H3- 
i i MepHexcfl no paonJiaBJicBaa, b Maaajie aaexord KaneBan, sa 
20—30 MHB. AO pacKHCJieBHH a nepeA pacKacJieHaeM. TepMo-, 

1 napa BBocaxcH b neab aepea CMOxpoBoe oxBopnixae cpeAHero 
i : / BaBaAOBHoro OKBa a norpyjKaexcH b mcxaaa aa .rAySaBy 
i 50— 100 JMJM Ha 10— (2 CCK. j 
I B pesyAbxaxe inpoBeAeHHbix accAenoBaHaa onpfeACAeHo ^ 
oxAajKAaromee BAHHHHe npacaAOK Ha xeMnepaxypy MexaAAa: 

' 1,6 T pyAbi noHHJKaex xeMnepaxypy a a 25-330’°, a 0;8v t: m 3- 
Becxa-i — Ha 15 °. ycxiiBOBAeHbi oaxaMaAbHlje xeMnepaxyphi 
1 Harpesa cxaAH B neaax eMKocxbio 190 a 380 »r b HaMa.Be kh- 
i neHHH a nepeA pacKHCAeBaeM ajih cxaAH paaAHBHbix MapoK. 

I Gkopoexb warpeBal MfexajiAa b nepaoA -aaexoro KaneHHH , sa- 

BHcar iOT pacxoAa KO.KCosaAbHoro rasa a ox HanaAbHofi T:eM- 

nepaxypu MexaAAa. XoAOAHblfi i^exaAA fiuexpee narpeBaex: , . 
i cfl, neM rOpHHafi. B HoBbix nenax peKOMenAyexcH caasHTb^ 
pac.xloA xOnABBai rax Kax liarpeB BaHHii b hhx npoapxoAax/ 

HHxeBCHBHee, MCM B-neaax, saxaHBHBaroiaHX xaMnaHaio. 
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Jinn hekeH paajiiwHbix rpynn HOMorpaMMW, 

npH noMOiuH Kcrroptix peryjTKpyexcH MHTeHCHBHOCTfa Harpesa 
MeraJNia B nepHom hhctoto KHneHHSi. Hontwibaya HOMorpaM- 
My, MOXCHp jonpeAenHTb oxHAaeMyio TeMnepaxypy M^a^uia 
nepeA- pacimcjiettHeM h arKoppeKTHpoBaTb pacxoA KpKcp- 

B£uibHor0 r^sa. Heo6xoAHMo cxporoe c<>6jiioAeHHe craHAapT- 

MHx ycjioBnft HarpeBa BaHHbi h saMPpa TeMn^aTypn. 

B pesyjibTaTe BMeia,peHH*t hoboto cnoco6a onpeA&aeHHJi 


rj pesyjibTaTC BweiinpeHMM , ttuwiv . 

TeMneparyphi M^ajuia KdJiHHecTBo neperpeTUix rwaBOK b ne- 
Baax eMKOCTbKJ TOO r yMenbuiHjioGb c 0 ao 3%; opax no no- 
aepxHOCTHfaiM Ae4>eKTaM HepxcaBeiomeft aneKTpocj^JiH coKpa- 
men b rpa paala; yjiyMineHa MaKpocrpyicTypa MapTenoBCKOH 
KaMecTBeHHofl ?H jierHpoBaHHofl craJiH. 


H.H^CBd^o^iUIaet^uM.B.npa^aH^e» 
TEPMOnAPAl AJIJI KPATKoi^^MEHHOrO H3rtEPEHHJl 

HpaocxaTKiHi CBoiicTBeHHhie xepMonapaM bs' OjiaropoA- 
Hux MexajiJioB (Ocwbuioft pacxoA Aparouemioro MexaB^a, 

- ero AoporoBHSHa, iiacxHe' peMoaxM ropiniero cnaa, .bosmo*- 
HOCTb HBMepeHHH xeMnepaxypu xcuibKO ao 1600 , Heycxofi- 

mlBOCXb T. 3. A. c. M Ap.) OrpaHOTHBaiOX BO3MO0KHOCTH H3Me- 
peHHft xeMnepaxypbi njiaTWHO-nJiaiMHopoAHeiTOfi xepMonappH 

•H aacraBJiHiox MCKaxb HOBue AeinBBue xepM<l)napu, AJiH Hawe- 
pfeHHB BbICOKHX XeMnepaTyp B paaJII^HbK CpBAaX, B aaCTHO- 
cxH B xchakhx MexaAAax. , 

ABxopbi inpeAaararox xepMonapy^ noJiojKHxeJibHHMi ,B3ieK- 

' IpOAOM KOTOpofk HBABeXCH BQdUii4>paMv a ~ I 

cniiaB M<MiH(3AeHa c 0,5% Al. tepMonapa nosBOJiaer HaMepaxb 
xeMnepaxypy b AHanaaone lOO-r— 2300 pasBHBaa npA BTOM 
T. 3. A. c. nopaAKa 20 mo , hto noarn b naxb paa np^H- 
maer X. 3. A. xepMonapH, Fpa- 

AyH'POBOfaHafl KpMBaH HOBOft, iBpMonapbl He 'HMeeX HHB^WHH. 

. riAaBHoe MapacraHHe ee x, 3 . a. C no Mcpe >iiOBiiimeHHa xeMne- 
paxypu c 1000®, nepexoAHT no AHneftHofl aaBHctiMocxH Ao 
' BqpxHero npeAejia H3MepaeMi|ix xeMnepaxyp. P Gsaan c tcm, 
qxo B HHxepBane xeMnepaxyp ox liyAa ao ICKF t. n. c, 


1 1 xepMonapu o»i©Hb Ma^a, ornaAaex Heo6xoAHMopxb inpHMeHe* 

II inHH KOMTieHCaAHOHHblX npOBOAOB. 

I i B KaMecTBe i BXopHMHfaix HpHPopOB Moryx cjiyxcHXb Bce 

I M HAJIHBOAfaXMexpH H ajICKipOKHUe nOTeMUBOMexpU, HMeiOmHe 

f rpaAynpoBKy ' «nn^ b npeaejiax ox nyjia ao ,17 .we.' JlnneH- 
Hbiii KapaKxep kphbom b KoopAHnaxax x. a. a. c. xeMnepaxypa 
or l000° H Bume nosBOAflex, aKcxponoAHpoBaxb KpHByio npH 
rpaAVnpoBKe. | , ‘ 

i rcocjie 'AAHxejibHoro oxxcnra MOAH6AeHOBoro xepMO- 
sAeKxpoAa mohcho npoHSBOAHXb ycxoHMHBbie HSMepeHHJi xeM- 

' nepaxypu Ao 2000° |b saKyyMc « b aprone b xeMenHe 100 Mac. 

H KpajTKOBpeMeHHbie saMepw B BOAopoA© h okhch yrAepoAa. 

• MHordKpaTHbie noipyxccHHH. HeoSnoBAHeMoro ropjiMero onaa 
xepMonajpbi B samHTHOM KBapueBOM KojinaMKe B hchakhh , 
MexajiA fie BuabiBaex H3MeHeHHH X, 3. A. c. 


I i A.'A. Py dHttt^Kuit tt ft. M, Ttopun 

XUncmumyrn MemaAAypzuu AH CQCP) 

TEPAllOnAPbl AAH H3MEPEHH51 BHCOKHX TEMnEPAXyP 

B Jnxepa'type onncaHo OoAbmoe, KOAHMecrao xepMonap, 

I KOTopbiMH Bo'3M<>}KfHo npoH3BOAHXb H3MepjeHafl xeMnepaxypw 
1800 — f 2300 °. OAHaKo OoJibuiHHcxBO na hhx .Be Moxcex pa6o- 
xaxb B OKHCAHxeAbHoft axMoc4)epe » xpe6yex rayOoKoro Ba-, 
Kyywa hah VaamirrHoft axMoct^pibi HHepxHoro rasa. SaAaMai 
HacToamero HdcAeAosaHHH cocxonaa b xom, mxoOh colaAaxb 
xepMonapy.l ycxoftMHBo pafioraiomyio Ha BosAyxe AAHxeinbHoe 
BpeMH rtpH 1350 -Ar- 1550 ° H npHroA«yiO ajih KpaTOOBpeMeHHbix 
iH3MepeHHfi no Kpaftneft Mepe AO, 1800 °. ' - 

/Xah onbiTOB OuAH BbrO'paubi cnAaBbi naaTHHU c poAHeM,- 
'mhctmA 'poAnfl h 'xpoft'Hbie cnAabu nAaxHHa — r poAnS — ^ BQAb- 
. 4>paM H naaxHpa r- PoahA — pennA. , , ' 

' HccAeAPBaHBW noKa'aaAH, mto AernposaHHe cnAasoB naa- 
XHiia — poAHA pemieM hah Boab^paMOMj cHHHcaex cxaOHAb- 
Hpcxb lepMoaaeKXpHMecKHx xapakxepHPfHK. 

xepMOnapbi (70%, Pt;-fr 
4*30% Rh) — (94% Pt ,+ 6% Rh), npeAAOHceHHoA $HpMoA 
3a6epX.tJQ(erycca, iTOKaaaAO, mxo npH 1800° ee x.. 3. A- c. 

■ ,6HCTpo.naAaex,: . ' ■ r: rj-. 

25 
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/n bKaaajiacb . repMonapa poAHH — 

(80% Pt +120% Rh): T. 3. A- c. raKofi TepMoiiapu npH ISSO"’ 
/noiOAepjKHBaeTGH npaKTHnecKH nocTOHHHofi b TCMeHMe 800 nac. 
ripH 1800° H3MeHieHHe t. a. aI c. cocraBJiHeT b cpeiiHeM okojio 
0,07%/Mac* HJiHi 0,7°/tiac. [ ' 

BoSibniHM rtpeHMyuJtecTBOM TepMonapw HBJiHeTCai B03M0JK- 
HocTb ee aKcnjiyajauHH na. B03;iyxe. BoccfanoBHre^abHab 
aTRfoc^Jepa mojkot ;; ' OTpuuareJibHo cKasa'rb^CH i wa paOoTle 
TepMonaphi. ApMH-poBKy TepMonapu iHeo6xo;tHMo npoHSBo- 
AHTb p KepawHKe H3 okhch aJiioMHHHH, He coaepJKamefl 
COe;iMHeHHfl KpeMHHH. i ! 


M. CaMupuH a M- deeth^ 

W’Hemumy^mMemajtAypiuuAlfCCCF) 

<l>0T09JlEKTPH(^ECKA»'nHP0iVlETPH» 
XCHAKOro METAJIJIA ,• 


Peayj^bTaTW HCCJieAOBaHHfl K03(jH|)HaHeHTbB cneKT^jajibHOfi 1 
JiyMeMbnytKareJibHofi cno(co6HocTH nosepxHOCTH MerajuiitHe-^ 
, CKOH BauHbi pasJiHMMoro XHMHMecKorol eocraBa, npoBeAOHHbie 


{ P^shumh MeroAaMi*, b tom MHCJie MeiroAOM MQAyJiflUHO»HOH 
! pe^JicKTOMerpm, coBnajiaiOT. T , 


j ycTaHQBJieHHbte saKOHOMepHOCTHr Bnojiui jonpeAejiaioT 
CBH3fa Me»^ UBerOBOfi H HCTHHHOH TeMneparypofi MHCTOft li 
CMCHOJieHIIoA nOBepxBOCTH BaHHbi . pASJIHHHfalX MeTaJltJIOB H i 
\|cnji^BOB..:7;;;-y c:'- . ^ ■'7;'""' 

GpaBHCHHe paaaHMHwx mctoAob i paAHauHOHH^oA napo- 
MerpHH noKasbiBaefT, md mctoa UBeroBoA nHpoMerpHH lio 
cneKTpajibHOMy/oTi^QmeHHK) AJin HenpepuBHoro TeMnepaTyp- 
Hpro KOHTpOJIH H TepMOrpa4»HH JlOBepXHOCTH JKHAKOrO MOTaJl- 
^a BBji^TCH HaHOojiee paiiHpHajibHbiM; APyrne MeroAu pa- 
AHaAHOHHpA nKpOMeTpHH AaiqT He TOBbkb KOJIliMeCTBjeHHOi HO 
H KaMecTBCHHo HeaepHuA peayjibTaT. ' , 

3KCnepHMeHTaJIbHO HQKasaHa B03MOXCHOCirb HSMepeHHH 
.hcthhhoA TeMneparypH noBepxbocTH BaHHbi acHaKoro Me- 
jTaji.^a c HeasBecTHoA ayqeHcnycKaTeafaHoA cnocoOHocTbio 
npa noMonm .oaHOBpeMeHiHO]|o iiipaMeHekHfl ‘UBeTOBoro/3JieK> 

Tpoiffloro napoMerpa a MoayaaiiHOHHoro petjjaeKTOMeTpa, 


M- Cee m 
' (Httcmurnym. MemaAAyp^aa 


ynppiAEHHUE CHCTEM(>I OB'bEKTHBjtlOn nHPOMETPHH 
no CIIEKTPAJIbHOAiy OtHOUlEHHIO ' . 


TexHaaecKoe pepieHae, a KOHcrpyKTaBiHoe BunojiHeHae 
BWpoKQTOMHbix. napokeTpaqecKHx cacreM, ocaoBa-HHux Ha 
HSMepeHaa eneaxpajibHoro OTHouieHaa, oKasbiBaiOTCH aaa- 
ocwi^ npocTbiMHi a HaaeiatHbiMH jyia peuieaHa b oOaacTa BUf 
coKHX TeMneparyp (ao 3000° a Bbiiue) raanx iipoO'ieM,. kak 
peracTpauaH TeMnepaxyphr npouetcoB, ducrpo- npoxeKaioiHax 
BO apeMCHH, KOHTpojib TeMnepaTypbi noBepxaocra c cyme-' 
cTBesHHoa reipia^A HHepuaeA a, HaKbaeu,, coaaaHHe cacreM 
aBTOMaTHHec^oFo TepMoperyjrapoBaHHH. . j 

ripa Sbicrpo 'iipoTeKaiomHx reMneparypabix n-poiteccax 
BCJieacTBae HMnyjibcaoA paOoTbr 4>oTOKaTOAa ocHOBaaH npo- 
ojieMa HSMepeHaa cnearpajibHoro OTHomeHaa b uiapoKOM aai-^ 
HaMHMecKOM aaanasoHe peiuaeTca AocraTOMHo npocro aa 
1 ooHOBe: I MCToaoB ' HeHCBaaceHHoA| aeMoayJiauaa KOJiebaHaA 
saaaHHoa (popMu npa rayOoKOM aMajiaxyaHOM orpaHHMeHaa. 

PeayjibTaTbi accjieabBaHaAl 4 )oT 03 iieMeHTOB c aanapaib-! 
iUHi'M caoeM B oOJiacra Msaaix cBewBux hoiTokob noBBOJiaaal 
^ ooaaaTb ynpomeHHbie napoMeTpi>i*/bcHOBaHHbie Ha ’nocaeao- 
aarejibHOM^ asMBpenaa cneicrpaabHoro oTHoiueHaa no neno- 
cpejacTBCHHoA BejaH*i»He,<J)OTbTOKc« npa inoMoma peavHapvio- 
UBiX ycipo^CTB. ! 

I PaspaboTaHHaa cxeMa aaeKrpoHHoro jiaTMHRa -BbicoKo- 
TOHHoro peryjaarapa UBeroBOB TeMnepaTypbf, paboraiomaH 
i^aK HQ npaMOMy, raa a no Koild^eHcauHOHHOMy npaHnany, He 
npeAyoMarpaBaer ypxpoAcTBa, ’ aaMepaiomero caMo cnea- 
Tpa^BHoe oTHomeHHe. ' 

PasABBaBajouie-CABaaBammaa onraMecKaa cacxeMa nos- 
Boaaex oCymecxBaaxb MHoronosauaoHHoe a MHororoaeaHoe 
peryjiapoBaHHe no HBexoBoA xeMnepaxype npa noMouta cxan- 
AapTHhix KOMneHcaxopoB SJieKTpoHHoro a ameRTpoMexanaae- 1 


iCKpro xanoB. flpaHuanHajibHaa cxeMa aonycRaer BMnojraeaae 
i f AnxaHKai ne^aKOM aa 1 KpacxajiJiaaecKHx noaynpoBoaHHKOBbix 
. 'saeMeaxax. - ■ 'i' ■ . ^ 
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'■11 


.typa 


|4. P oe un. R. rejittd , 

^bcKuU noAumexHUHecKua UHcmumymi 


CKOPOCTb Jl,H04>y3HH BOAOPOAA 
B GTAJKIX nPH BbiCOKHX TEMHEPATyPAX 


BclAopoA icymecTBeHHo yxyamaeT CBoficTBa crajin, }x,e- 
Jiaa MHorHe H3 hhx npeApacnojio%eHHbiMif k tpjioiceiioodpa- 
aoBaiiHio. OxcioAa BbiTCKaen BaxcnocTb nayuemia npoueccoB 
AH^4)y3HH BbAopoAaiB TBepAOM Merajijie npH bucokhx tcm- 
nepaxypax ' [ 

Win nppBeAeHHB SKcnepHMenTOB CKOHCTpyHpoBan ah*- 
! vyaHOHHiiiH ^OK, oCecneiiHBaiomHft HaAexHocfb pesyjibTa- 

TOB 3|KcnepHMeHTa. 

I lyrjiepoAa Ha antiMpysHiEO BOAOpoaa Hsyiajiocb 

i^a craAflx MapoK 20, fO, YS, yi2. IlpoHHAaeMocTb BOAopoAa 
B MerajM mohotohho Bospaqraer c iroBbimeHHeM teMneph- 
Typbi. nepMoa « r npHBoaHr k pesKOMy yMbHbiueHHio 
npQHHiiaeMocTH Meraajia BoaopoaoM, nocjie vero nipoHHuae- 

'MOCTb CnnR» MnnrvmiiuW M ' . 


MocTb GHOBa MOHOTOHHd BospacraeT. V ^ . I 

0®paiiiae«aiBHHMaHHe Ha. HeodxoaHMocTfa cTaOHJiHsauHH 

^VlrTVn»;I ^ 1 


ncuuAUAnwiWlb ClclUHJIHSaUH] 
9TpyKTypH popaaaa, chbthb HanpHxeHHfi h t. n., veto ap»Bo- 
•5HT K CymeCTBCHHOMy CHHHCeHHK) BHeprHH aKTHBaiXHH npo- 
aecca (Ana crajiH. yi2 BHaaeHHe aHeprim axTHBamiH VMeHb- 
uia^H c 30 000 ao 18i400 KaAfMd/b). ^ 

1 ® cHcreMU JKeJieao — - xpoM o6Hapy>KeH BKcrpe- 

MajibHbifl xapaKTep saB^cHMocTH npoHHuaeMoexH. B Hsorep- 
MHaeckHx ycaoBHBx npOHHuaeMoerb yMCHbiiiaeTCji npH VBe- 
^htchhh coaepxaHHH xpoMa ao l2%, a 3aTC»r,-iipoHcxcwjT 
POCT npoHHuaeBfPCTH. , , , 

KpeMHHA^H Mapranea cymecTBeHHGr cHRxcaRxr lipoHkuae- 
MocTb Bo^poaa, npHqeM aeftcrane KpeMnna Otwiee pesKo bm- 
pa»eHo. OaHaKo sHepraa aKrasamiH ana ciwaBOB CHcreMBi 
Hceaeao — KpeMunfi rppaaao MCHbiire (21 000 m^lMOAb), nehi 
A)iH| ciwaBOB cHcreMbi xejieao — Mapranea (36 KOA/MoAtf) 
ciwraBOB cHcreMbi Bceji^o ~ MapraHeiiTraKJKe hhtc- 
pwtfo OTcyrcTBHe HSJioMa BeaRtlair npoHHaaeMWH BCaHSH 
npeanoadrawT, cBHsaBo c na- 
JtmueM iBHpo^coS oOaacTk jcymecTBOBaHHH aByxAasHoro 
BpameHHft ^ ‘riKjKB adMcaacHHocrbio <|)a30BHx npe- 




HaOjiioae^MG aa HSOTppMHqecKHM HSMeHeMneM npoHHua- 
CMOCTH Boaopoaa iMOJKCT CJiyjKHTb aJIH HSyueHHH KHHeTHKH 
pacnaaa aycTeHHTa. ,■ 

JlerHpyiomHe sjieMeHTbi oaHHaKOBb bjihbkjt kbk Ha npo- 
HHitaeMocTb (CnjiasoB no Bbaopoay, Tax h na ko 3 d)d)HUHeHT 
aH<J)4>y3HH yrjiepoaa, 

I BaHBHHe yi|aepo;^a cneuHipHHHo b CHJiy -^oOpaaoBaHHa 
pacTBopoB BHeapeHHB^ 

I • I J(H4>(|)y3HH Boaopoaa B.cnaaBax onpeaeJiaeTca SHeprHeii 
MeikqacTHqHoro BsaHMoaeAcTBHa b peuierKe cnaaBa (npH 
obpaaoBaHHH pac^TBopoB saMemeHHB), ai TkiuKe breneHbio aa- 
nojiHGHHH . H HCKaHceHHH MescaoyaaHH- ( B c^yqae pacTBOpOB 
BBeapeHHH). , 


JI. M. Heanoe, M. ci KyjtuKoe u M. n. Mameee^n 

' ' (ffHcmumym Mema^ypiim AH CCCP) f 

METOAM H3AIEPEHHA TEPMOAHHAMH4ECKHX KOHCTAHT 
MEJAAAOB H CIIAABOB nPHl BbiCOKHX TEMIlEPATyPAX 

! PjjiaBHUM HanpaBjiGHHeM HCCJieaoBaHHfl BEobjiacTH Hsyqe- 
jrepMoaHHaMHqecKHX KOHcfaHT flBJiBJiacb paapaboTka 

Me-roakK H annapaTypu aJiH pnpeaejieHHH cKopocirefi Hcnape- 
HHfl, ynpyrocTH napa H TeruioxH cybjiHMauHH mhctux Meraji- 
aoB H iHx cnjiaBOBi i 

paapaboT'aHHbie MeToaw mo>kho oSbeaHHHTb b aBe 
ooJibuiHeTpynnbi: ^ v 

1 ) | MCToau, B ocHOBy KOTopux ndaojKeH npHHUHn naMe- 
peHHHj CKopocTeft HcnapeHHB MeTaaabBt 
I 2 ) j^MeTOabl,; B , OCHOBe KOTOpblX'.^ HCnoabaOBaH npHfiUHn 

I HaoToijHoro^obMeHa qepea'napoByio tpaay.'^ ' ■ 

B T^KJiaae npHBoaHTCH onHcaHHe cymecTByroiUHX H paa- 
paboT^HHHxi aBTbpaMH MerbaHK ii annap'aTSrpu, aaejea 
oueHka 1 Haab»CHofcTH , nojiyqaeMux- peayabTaxoB h ykaabi- 
BaioTCH ycabBHB npHMeHeHHH Toro HaH hhoM Merbaa. 

nojcaaaHo, qrOi npHNteHGHHe paaHoaKtHBkbix HaoronoB 
aHaqu^ejibHo AOBbiiiiaeT »kyBCTBi^TejibHocTb MerbabB, a HHbraa 
obycaoBaHBaeT caMyio B 03 M 03 k^cTb npHMeHeHHH Merbaa. 

B ?aKJiipqekHe npHBbaflTCH.^^snepHMeH'kajibHiiie aankue 
napAHaabHbix sRaqeHHfi xepMo^i^aMMqecKHx BeaHHHH aJia 
Bcejieaa ,b ciuiaBax CHcreMH^^ij^jeao— xpoM npH bbicokhx 
iGMnepaTypax. ' -.v ■ ' ■ 1 - "i" ' ^ ■ 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 1-1 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001- 


B. T. Bopucoe^B. M. TojinKoe u B. B. JltoBoe 

mHHUtepMeml 

OB ASCQPBUHOHHOM MEt6ae HSyqEHHfl I 

I AH4><i>y3HH no tpahhuam 3£PEH METAJIJIOB 

speMH jiJia onpeuie^ieHHH Kos^diHUHeHTOB ' 
aScopOUHOHHHe MCTOflU 
lUHpoKoe npHMeHeHiie paAHoaKXHBHhix 

onHCHBaeMpfl pa6oTe HanairaeTca redpHa a6cdp6mroH- 
Hor^ MeTGAa onpe^eacHHa K03$4)HUHeHT0B]ftH$4)y3HH D h />• 
no roaHHuaM ^ b o&beMe aepHa^eranjia. ^ h zy, 

nocxp^HHH KPHBMX saBHCHMOCXji HHXerpaXbHOft aKXHBH<>JXH 

or BpeMeHH (t) W raaMp^ 

H HaxojKAeHHH H 3 HHX flyxcM / cobxBeTCx^yiomHx' DacBexon 

BOAHJiocb Mi3y«ieHHe caMOAH4)4)y3HH xcenesa, cojiepBcamero 

(3,01% Si.; 0,lI%Mn; 0,025% C; 0,017% ^b HHTCDBajie 
4iHcb AH(i}(|>y3HOHHbie KpHBbte TWB pasHux TeMilepaxyp i 


onpe^e^B^HCb 

rpa^HKOB ^cwraepawaex neodxoAHMocxb 
rpaHHu aepeH npH HsyqeHHH npopecca j^H*- 
V^aBH a 6 cpp 6 miOHHMM MBXO^XOM. i 1 

B oOpaaeu its HaHeceaHoro aa ero noBepxaocxb 
cxa;WH, KaacAaa h 3 Koxopux cooxaex- 
cooTHomeHaaM Mexcay BeaiwHBofi 

norpaBH^Bbix noxoKO® aacjaPyHaapyiompro . 

npouecca xoa ipyaicaBH onpeae- 
xapaKxepacxHKaMH o6i,e;MBoft aaip^^HH i 
S? - CaOBCHOfi XapaKT^pHCXH^dfl, ScS 

o&beMBoft H norpaHHBHoft aR4)d>y3HH* aa 
Z JS®* ycxaa^BaHBaexca paBHOsecae 

BbiMB norpaBHaafiiMB noxoKaMa aa^tpysHH i a Sba^See 


npPHpKHpBeHHe aroMOB npopcxoatiT co CKOpocfbio oObeMaoH 
aHqxpysHH. .1 I 

i ^aapjxeaabie npeacTaBjieHHH p KaaeTHKei aadicbyaHH 
B nojiHKpHCTajiJip, noayqeHHbie b peayjibxaxe npHMeneaHa 
aaHHoro Mexcaa.i posbojihiot nocrpoaxb aocraTOHao nojiavio 
, Ko.^a«iecTBeHHyioj xeopaip - aK4)4>y3HH Baoab rpaHHu sepaa i 
a ppbacHBTb paa isaKoaoMeppocTea, aaBdcTHbix H 3 SKcneria- 
ineHxaabHoro Mareppajia. I i ;-■ 


I , i ^B.M.OjibtuaHCKup ' ' 

L L ' I j fH"cmumym zeoAoiuu AH CCCF) ' i ■ i- 

I ! !i O HEKOXOPWX ABaEHHflX B TEaAX I 

CO, CM,EIJJ|AHHOn anEKTPOHHO-HOHHOni nPOBOAHMOCTbH) 

i ! Bee saeKTporiHfaie dojiynpoBoaaHKH, HMeiomae bphhvio' 

; KpacTaaaaHecxyio pemexKy, aojiJKHu o6agaaTbn KaK a see 
xeaa c HOHH^ peiueTKOH, xaKace h aeKoropoH hphhoh npofi^ - 
aaMocxfaip. npa BH3KHX TewnepaTypax BejiHBHHa HPaadii ? 
npoBOAHMpcxH B OoJibmHHCTBe cayaacB HeaHaHHxejibHa wb i 
p pPcxoM xeNfnepaxypfai oaa Moacex BoapacTaxb' HaexoabKo, i 
jBTp cBa^aHHfaiH c aea nepeaoc pemecTsa craaoBuxca cyme^ ' 

■ CTBCHMblM. . ■•!■, I . , 

xejiax, o6aaaaK>iuHx oaHOBpeMeaao 'aaearpoHaoH a hoh- 
ppoBoaHMpcTbio- HaOaioaaioxca HeKOTopue: KaMecTBeaao 
HOBue BBaeaaa. i l 

Bo3HHKHOBeaHe 3.| a. c. b CMemaHaoM saekxpoHHo-HOHHOM 
nppBoaaaxp npHBpaax k oOpaspBaHHio rajibBaHaaecKoro ajie- 
MeHXa, KpXOpblH ya^e B CaMUfi MOMCHX C-BoerO BOSHHKHOBeHHH 
oKasfatBaexcB saMKayxwM ajieKxpoaabiM npoBoanaKONk. Mexcay 
3apKxppaaMH xaKGFp saMKHyxoro saeMeuxa HacTynaex BHxeH- 
CHBHoe BsaHMoaeiiQTBHe, KOTopoe npeaJiojKeao aasuBaTb 
BHyTP®RRHM 3JieKTpOJlB30M. CKOpoCTb B03HHKHOBeaHB Be- 
aFepxB,_Bbi3Baaabix 3 xhm nppueccpM, Moacer Shtb onpeae- 
'Jaa ,xeM Goabiue, MeM 6ojibiiie 3. a. c. a oOiuaji npoBp- 
aHBi^^xb epeau, aepea Koxppyio npoHGxoaHx BsanMoaeflCTBae. 

. ^ iJ/lraopapoBaHap KaaepxBeaao apBbix ocoOeaHoexeft xea, 
ooaaaaiomHx . CMeuianBofi HOHHQ-ajieKTpoaaoft BpoBoaH- 
MpdxbK), B aeKPXopbrx cjiyqapx npaBbaRx k rpyOwM omiiOKaM. 

JB ^KaHecxBe , npHMepa mohcho yaasaxh aa Hcc.!ieaoBaHHe 
lyppaaxa, nPCBHmeaHoe HayaeaHip i aaeaxpoxaMaMecitax ^ 
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! HaiaeHeHHa HCH^KOTCKyHecTH, I BbipaxceHHiie kokbUmh 

cocraB -- XHAKOTeK 3 ^ecTb, ahh* ^tBOHBhixl cnjiaBOB 

(^ipMHHHH — Mar-HHfi, cBHHeii — ciJioBo, Marartfl aJiidMa- 
HHp H ^,) o^psHaaHo yKasbiBaioT na pemaioiiiee SHaHenHe 
q>aKT9poB: TenJioThr KpHCTajiJiHaaaHH, i (nepBH4Hofi 
H BTOPH4HO0) H, CTpyKTypfal. MHCThie MBTaJUIH H cnjiaBU 
saTBepAeBaromhe npHTnocroaHHoft 
TewnepaType, odna^aioi^ HaHOojtbuieA xcHAKorclKyaecTbio a 
ciuiasu, saTsepAeBaioimfe b dojibmoM HHTepBa^e TBMneba- 
Typ,-— HaHMeHburefl. ' } ' ^ ^ ^ ]i . . 

Bea«qHHi XHAK(^T«kyqeCTH TpofiHUX CHJiaAoB aJIIOMH. 

— MBAb ^eSKHT MCXtay BeJIHqHHaiHH attHBKO^ 
TeKyaecTH i^ouHbix cnjiaBoB aj|ioMHHH0 - — KpeiJaHS h anio- 
MHHHH T- J 4 e;u> H SaKOHOMepHO HSMeHBeTCfl B cboTB 6 TCTBHH ' 
KoJiHaecTBOM KOMnoHeHTOa cnJiaBa H. CJie- 

AOBaxeJibHo, c xapaKTapoM saTBepABBaHiia: i i 

3 aKJiK) 4 eHHe o jcBflSH noBepxHocTHOro BalTHxceHHa h 
JKHAKOTCKy^ecTH cnjiBBOB CBOiiHTCH, k cHexytotn^ity. i 

l. iVXH cnjuapoB, y KOTopux noBepxnocTKoe' HaraHceRHe 
c HSMBHeHHeM cocTasa npaKTHaeoKH He HSMeHaeTca, jKHaKo- - 
TekyafecTb HSMeHaexcH b 6 ojibmHx npe;ieJiax (cnjiaBU ajiio- 
^ MeAb, aj^tOMHHHfi — KpeMHHfi H iip:) .1 
2. 1 Ana ciwaBOk,. y KOTopax noaepxHpCTHoe HaTHjKCHHe 
saMeTHo H njiaBik^yMenbuiaercH lopa I JierapoBaHHH, hchako- 
TeKy 4 ecTb ,H 3 MeHaeTCfl no kphbmmi c MHHHMyMoKr h MaKCHMV- 
Mom (cnjiasbi a^ioMHHHftj^^ — MarHHfi,? phhk ~ ojiobo, gBh- 
Heu — oaoBo). ' 

3 . JIjih c^aBOB, y |coTopax noBepxHOCTHoe HaraaceRHe 
pesKO yMeHjbiiiaeTCH npa ko 6 aBJieHHH noBepxHOCTHo-aKTHBHbix 
MexaJiaoB, ^H^KoreKj^ecxb iiinH He H 3 MeHaeTCH.l hjih naxe 
cjierxa yMe|HbaiaexGa (cjn[jiaBa ajiiOMHHHfi — cypbMa, ajik>MH - 1 

HHft — BHCi^yx, luiHK — eBHHeu) . ' I - 

TaKHM o 6 pa 30 M, ojaHOSHaaRO^ cbh 3 h Meac^y niiBepxHocx- 
HbiM Haxa%eHHeM h HnwEoxeKyaecxbK) cnJiaaoB ne Hafijiio- 
Aaexca, nocKOJibky nepaoe x^pakxepnayex CBoAcxsa cnaaBOB 
i® cocTpaRRH Hi onppaejiaeica BsaHMootRomeHReM 

axoMOB pacTBopa, a Bxopoe oxpaRcaex kapxHHy {xsHAKo^xBep- 
^oro cocxoaHKa h hbho aaBHCHx ox npoxeKaHna nponecca 
s^TOpAeBaHHa h xenaosaix xbpaKxepRcxHK cnjiaBaaeMux 


! B, H. EpeJte^KOi lO. H. MBatneHKo ul 

B.H.HuoweHKo ' i 

tHHcmumym JuemaAjtoKepaMUKU a cnenuoAtH^ cnjaaoa Aff yeCP) 
H3MEPEHHE nOBEPXHOCTHOrO HAT0M(EHH51 METAJlJlOB 
lVIETOil,OiVl HEnOABHWHOnjKAnjIH 

Aan o03op cymecTByiomHx MexoAbs HSMepeHRa noBepx- 
HOCXHoro HaxHHteHHH MexajuioB H cnjiasoB. • AJia HcejieAOBa- : 

■ HHH i' noBepxHocxHorp HaxHRceHHa MeifajuioB npH bbicokhx 
xeMnepaxypax obocHOaaH Bbi6op wjexoAa ■ HenoABRSCRoS 
KanjiH- HsMepeRRe pasMepoB KanjiHl npoBOAR-nocb' nocae 
(poxQrpatpHpoBaHHa ee h onpeAeaeRna koatptpHUHeHxa yB^aR- 
qeHHH. HsMepeRO noBepxHOCTHoe HaxHiKeHHe.oaoBa^B»AHana- 
30He 251— 882^, TIoaygeHbi caeAyiomHe peayabxaTM Ar^a 
, Asyx cepHfi onbkxoB: o = 542— 0,065 (# .-232) it 6 dujcM. 
o =T 5f5— 0,051 (^— 232) ±2 dnfcM. BocnpoHSBOARMocxb 

AOBeji^Ha AO 0,5%'. ' 

nppH3BeAeHbi saMepbi poBepxROcxitoro RaxasKeRHa cnaa- 
BOBi oaoBO ‘— xHxaH (Ao 0,083%' Ti) if pn xeMnepaxype 300“. 
OOHapyHceHa BbicoKaa noaeoxHocxHaa aKXHBHOCXb xnlxaHa, 
B oaoBC : (0,083 %' Ti CRRxcaiox noBepxHocxHoe HaxaxceHHe 
c 539 dn/cM MO 155 dn/cM) . • , T 

riocxpoeHa H3oxepMa aACopOuRH XHxana b oaose, Koxopaa 
nppxoAHX qepes MaKCHMyM. Maaue AoOaBKH xHTana k oaosy 
(0,01— 0,1%' Ti) npHBOAJjx K H3Meab4eHHio aepHa peKpncxaa- 
aHsoBaHHbix nocae Ae^toNMauHR crtaaBOB. I 


y/ A^M.VepHbtmee 4 

. f ' 4 {PlHCmumym MemaAjtyptna AH CCCP} 

■ ^ = BHCK03HMEtPHa UlAAKOB I 

V HayaeRHe BaBKOcxH MexaaayprHqecKHx maaKOB h cncxeM, 
aexaiimx B ocHOBe peaabHbix maaKOB, Haqaaocb noaARee 
RBJ^eHRa MHOXHX ApyTRX HX 4)H3HKO-XHMH4eCKRX CBOfiCXB, 

KaK> HanpRMep, xeianepaxypa naasaeRRa a xenaocoAepaca- 
HHe. 

cHCxeMaxHaecKRe HccaeAPsaHRa bhbkocxh maa- 
KOB oxHocaxca K 1016 — ^1018 rr. C xex nop RccaeAOBaHHa b, 
3X00 oSaacxH npl npeKpainaaRCb, Gaa'roAapa aeiwy 6Ha 
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HaKonjien sHa^HTejibHuii onuT a KOHcrpyHpoaaHHH h Hcriojit- 
soaaHHH aiicKosHMerpoB HSMepe'HHH bhskocth Meraji- 
JiypFHHecKHx uuiaKOB npa BMcoKHX TCMnepaxypax. 

BoJIblUHHCTBO BHCKOSHMerpOB OCHOBaHO Ha Merone KOaK- 
CHaJIbHWX UHJIHHapOB. i | i 

OefijfbA, XepTrt, MaK-Ke([)epH (CIIIA), JUnniujiHr h TapT- 
MaH (FepMaHHflX, Pyjijia (CCCP) noabsosajiHCb bhckosh- 
MerpaMH X BpamaK>u;HMCH THrjieM h HenoiiBHJKHbiM, ' 
noziBemeHHbiM Ha ynpyroft hhth mnHHAeneM. BnaKocTb onpe- 
A^HJiac^ no yrjiy saKpyHHBaHHH hhth. KoHCTpyKTHBHaa 

CJIOJIfHnrTK Tawwv .. 


GJIOJKHOCTfa TaKHX npHSopOB H TpyAHOCTH |pa 6 oTbI C HHMH 

3 flr.TaRH.ffM R ’ ^t' HHX 


3ac^BH.aH B iajibHefiuieM OTKaaaTbCH ot hma. 

Bcwiee y^oSHbiM H I npocTUM HBJiaeTCH coqeraHMe neno- 
flBmKHqra xHnnH HT-Bpamaiom6rocH uinHHAejiH. B bhckoBh- 
Merpax BonapoaHHa h TpeKaJio. xtecxxo aaKpenjieHHbifl 
uinH^^b npriBOAHxcsi b paBHoycKopeHHoe apaoieHHe ria- 
namfiTHMii rpyalaMH. .r.. _ .. - 


BQjibuiHM pacnpocxpaHCHHeM b padoxax 
in ^bUIeBa, MHxafljiOBa, 


C^HBaHOBa.'^CeMHHa, CoKOJIbCKOrO, xnMAaiwiOBa, 

I H 4 pyrHx npabaoBajiHCb BjicKOSHMexpH CejiHBa- 


MaxaneHa^.* .iwoovotiwiMtD uncKu^iBMCTpbi \-.&nHBa- 

HOBa-IllHeM 3 MaHa H rpe^eimuiKOBa^ y Koxopbix nojiBemeH- 
HbiH Ha ynpyroS hhxh lunHHUtejib paBHdMepHo Bpamaexca 
B HenoiH^HHCHOM uuiaKe." 

K.np^6opaM, xp^yipmHM HsoxepMHHecKoro pexcuMa ^si 

HSMepeH^H BBSKOCXH, OXHOCHXCH , Xakxce BHCKOSHMexpbl, oc- 

HopaHHue Ha npHHmmd saxyxaiomHx KpyxHJibHbix KOJie6a- 
HHR nojiBemeHHorp i^a ynpyrofi hhxh uinHHaeJiHl b HendpBHjK- 
HpM mjraKe (SBepdH, BojiapoBHH, Maran h .XaHHa, JImh- 

XpOBCKHg H Ap.). 

1 B coBpeMeHHQfi| npaKXHKe BHCK03HMerpHH lujiaKOB Bce 
dojibmee pacnpocxpaHeHHe ncuiyHaiox poxauHOHHbie suieicrpo- 
BHCKosHiyfexpu (Ubiaea, >KHao, Khpiouikhh, MHKHauiHHjiH, 
CoKOJipB, (Kap 5 i 3 HH, l^a^adaea H jap.)» nosBiojiHiomHe BecxH 
HeppephiBHOe JiHHaMHqecKPe HSMepeHHe bhskocth b ycao- 
BHHX H 3 MeHHFpmeiicH xeMnepaxypM lUJiaKOB. Heb 6 itoAHMo 
yayqmaxb KOHCxpymmH BHcKoaHMexpoB, padoxaioiuHx no 
axQMy npHHijmny, c neabio HoBbmieHHH hx qyBCTBHteJibHocxH ' 
H pacUIHpeHHH BOaMOWHOCXefi HX HpHMeHCHHH. i. ’ 
KpOMe I MpxoAa KoaKCHajibHiix , unaHHapoBj b nponuioM 
Hcno.^ib 30 BajicH MCXOA BfaTTHrHBaHHB H 3 iiMaka mapa ridi aefi- 
CTBHCM o^^e;^eJIeHHOft HarpyaxH (XenjiefiH, SHftejib, JlocKy- 





r. B. M'y £ op u H u A. //. X^p AoBoe 


R5l3KOCTb BJIEKTPOCTAJIEnJlABHjjfaHblX UI^AKOB 


: ndH BbinJiaBKe sjieKxpocxajiH ninpoKO 

AySHdHHOe paCKHCJieHHe. Oo^HOXa P^CKHCJieHHH 
& ^ CHJIbHOfi CXeneHH SaBHCHX CKOPOCTH 
fopaa inpH npoHHX paBHWx ycjioBHsx onpeaejiflexcH bh 3 ko 

'^^’’nHxeiiaxypHHe aaHHbie CBHAexeabcxsyiox. 

MexjaJiJioB HMHexcH BejiHHHHOH HesHaHHxejibHOH no cpaBne 
HHIO C Bfl3KpCTfaK) lUaaKa. _ v: nuiaKOB 

Ho, HecMOxpH Ha BaacHocxb aaHHbix o bbsko^xh maaicoB, 
BejikqHHa saBHCHMocxb ox xeMnepaxypu Maao HsyqeHM. 

IJlflil HSyqdHHfl BflSKOCXH UiaaKOB aBXOpbl OCXaHOBHJIHCb Ha 
iMexo;ie KoaKC^ajibHHx' UHJiHHflpoB, ^ , 

i B ocHpBy KOHCxpyKUHH npH6opa 6bUia nc^ojKeHa c ne- 
iKOXOpUMHlHSMeHeHHHMH HACfl BHCK03HMexpa FpeOeHHHKOB^. 

rpaAyHpoBKa BHCK03HMexpa npoH3BOAkJiacb no axanoH- 
HbiM HCHakocXflM, cocxofliHHM H3 xpaHciJiopMaTppHoro MaCJia 
H kaHH^OJIH B paSJIHHHHX KOHUeHXpaUHHX.7 BhSKOCXH 3 XHX 
'hchakocxbb onpeASJisJiHCfa aapanee mbxoaom CxoKca. 

naaBHJibHbiM arperaTOM cJiy»HJia neHbjTaMMaHa c rpa- 
IcbHXOBbiM xpyekaxHM HarpeBaxejieM, diyiKHBUiHM OAHOBpe- 

MeHHO xHFJieMj nHxaeMbiM ox xpaHctpopMaxopa MOUiHOCxbio 

TdMnepaxypa HSwepHJiacb njiaxHHo-naaxHHopoAHe^fi xep- 

onflnoHt- nOABOAHMOft eHHSy. . ^ 


! KlCCJieAOBaJlMliU V,nn.iciniv.vA«v- X, ^ — , 

: cxaHOBHxejibHoro nepHoAa aaeKxporiAaBKH. JXjih npHroxoB- 
i jreHHH CHHxewiecKHX injiaKOB ynoxpedAHJiH nexupe, hcxoa- 

i . TXT»A»xtroD\rtrk ; iiHrnnTV XHMHHeCKl- 


A c;xviiicpci.i ' 

i MonapoS, noABOAHMoft eHHsy. ' 

HcCACAOBaAKCfa CHHXeXHHeCKHe H saBOACKHe UI^KH I BOC- 
M . iTI Ttcf nrkwrnTnft- 


HMX MaxepHaAa: HSBecXb, KpeMHCByK) , KHCAOXy i XH^HneCKH 
HHCxyio, MarHesHX h naasHKOBbifl mnax. , 

TlepeA aaMepaMH bhskocth nepea KaxcAwe 10—15 mhh. 
iTTJtflK nepeMeniHBajiCH rpa^JHXOBoS naAOHKoft no Been bwcq- 
xe XHrjiHL ripH nOMOlUH 3X00 MexoAHKH 6bIAO npoH3BeAeHO 
HSMepeKke BH3kocTH eHHXexnqecKHx uiAaKOB c ueAbio b^h^ 

ACHHH BAHHHHH Ha HHSKOCXB KOJie6aHHfl KOHHeHXpaUHH Cau 

H Si02 B npCjAeAax, HMeiomHx mccxo h BOCcxanoBHxeAi^HOM 
neoHOAG- ' ' I — 

B peaVAbWxe HaMepeakfi 6 hao yexaHOBAOHO cAeAyraimee: 
f ' 1 ) AO xeMnepaxypu 1450 — 1470 ° BH 3 K 0 cxb c yB^Hne- 

HHeM xeMnepaxypu pesKo no|iH>HBeT]CH; j 




I-.-, V 
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HHxcaerca ao 0,25~a5 BHSKocTb mjiaicoB no- 

‘ ..V-V 

; ' SlOa-f(CaFa) • 

^Ty aejiHHHHy mojkho nasBaTi. djaKToooM BH3KorT« 

■ a.4fef“ , 

Toqlty "ePTOM hmeiot 

'Bej»iqi*Ha snaKocTH noHH*aei« « ^^^‘"epaType 1415®; 
craHOBirrcH MeHtme ? "P** TeMneparype 1550° 

kob ^toBaSSSrirepS^Td^HBog 

ffofiee^bicoKHX reMnepaTypS- " ^ nponcxo^tHr npn 

;■ < ■■//v, / ;.: • ;[ : i; i ^ ^ - -^- cad. t -- .i .j [- / ■ , 

■■■.:. ':::;,l4 "tj 7 ' 


^-^-/ladat^aea 

“"'*pB?SS«1SrHVy%"Hl^ ! 


iMerp, pafioTaioiiiHH no npHHUHny sneKTpoMarnHTHOH HH;iyx- 
kiHH. ■., ■ - I; ■■/, i ■■. ' 

i MOTOpHHK nOCTOHHHOrO TOKa, laOlUHOCTbK) 20 er, npHBO- 
EHT bo Bpamenne innHHAeJib, norpyxcenHbiH b HenoflBHHCHwfi 
1 kunax/ h MHKporenepaTop; BejinnHHa a. a. c. Koxoporo H3Me- 
' pHercfl MH^jiHBOJibTMerpoM. B afoM cJiyqae BejinnHHa a. A- c. 

MHKporenepaTopa aaBHcax xojibiio ox HHCJia o6opoxoB ero po| 

! xopa, Koiiopoe npn nocxoannoM nanpHiKMBH (25 a) na KJieMf 
Max Moxopa HBJiaexcn iJiynKuneH xanbko jihuib chji Bnaxo- 
cxHoro conpoxHBJieHHH lujiaxa Bpamennio mnnHAeJia. 
rpaAyHpoBKa BHcKosHMexpa 'npoHaBOj^Tcn pacxBopaMH xa^ 
HH^OJIH! B XpaHC(|)OpMaXOpHOM MaCJie| BHSXOCXb XOXOPHX 
npeABapnxeiibHO onpeAeJiH^acb MfxoAOM Cxoxca. ripadop 
nosBOJinex -np'oBOAHXb AHHaMiraecxoe HSMepeHne bh3Xocxh 
uiJiaxoB. Toqnocxfa noxa3aHEfl' npn pa6oxe na BHCxosHMexpe- 
cocxaBJiaex .8— 12%> _ i 


if. A. Toponoe u H. A. B 

(HHcmamym xuMua cuAUicamoe A 


S&Hoapb 

AH CCCP) 


■ BJIHJIHHE <l>TOI»HCTOrO KAAbUHfl HA HPOUECCbl 
; KPHCTAJIJIH3AIJ,HH B TPORHOH CHCTEME ^ 

, .CaO — AljOy-^SiOa I 1 ' ■ 

OxHcjibi xajibimfl^ aAK>MHHHn H ixpeMnna cocxasjiHKJX oc-. 
HOBy AOMeHHbix nuiaxoB. B paCoxe paccMoxpeao BJiHHHHe 
CaFa na xpHcxajuiH3auHK> niJiaxpB AaHHofl cncxeMbi ,n na 
axxHBHsauHib BHxyniHX CBoficxB AOMeHHbix mnaxoB. 

H3 yrjiexHCJioro 

xajibiiHfl (99>88% CaCOa), riiHHoaeMa (99;;99% AI 2 O 3 ), 
xpeMHeaeMa (99>^% SiOa), 4 |)xopHcxoro xajibUHH (97,09% 

■ CaFa).:;. , . , ' ■ 

ripHroTOBJiOHHe npo 6 ^axnKinkjiocb b CMeuiHBaHHH CaCX 
AI 2 G 3 , SiOa, pacTHpaHHH CMecH; 4)opMOBKe h iwaBJieHHH b 
AyrpBofi neHH^ npo6bi pacxnpajiHCb h k hhm Ao6aaaHJiH 
GaFa, cMecb ,3arpyxaAH b XHxejib, aaxpbiBajiH npoSxoS h 
nOABBpraAH Harpeay b neHH. , t r 

/ flofiasKH Ao ij5% i CaF 2 npHBOAHJiH jc BHaHHxenBHOMy j 

pocxy xpHCTajuioB BbiAeJiHioiUHxcH 4 >a 3 > 

: i floSaBxa 1,5^5% He npHBeJia x AaAbHefimeMy 

yB&BHHeHHtO paSMepOB XpHCXaAJIOB, HO aaMeXHO CHH3HJia 

■ ; 41- 
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^BHHX ,COe,HHHeHHft, HO HJiaBJieHHH OT- 

OTfleflbHblX (J,a3. npH 5% nSS yCTOfiHHBOCTH 

-_SiO, »'W«aS | 0 -?&"r|”“<B« K < 2 aPOKe CaO- 
. crp»„ paapea c noc™aKH^4S„“„,^.<> |2| f^-o- 

p”s 3F T.a'SS'’ r 

^ HccneAOBaHBe npoBeiiPfm „ 

I "fowHKa HepeMeHHoro TOKreKKoru?^ ^-^efnpHirecKoro 
» 3 < 5 ejKbB noanpHai^H M '"03=o- 

npHHHT^ pMa ®<«HaKO 9TO 

SHtHtixeMKocTeS, BW3BiBaKmiH?^n»‘5^ napa- 

^*^^®6TBax Mocra; ' ' “^Ka no ^aae b icMexc- 

«aa iie.SJ^5?SS"TH?2^SS“ 

TeMneparypy ; J'**^PPMeTpH!iecKorol BHHra 

napoff, npHMfintaioiHeft k thiS °‘"^®™Hopo;meBoft repmo^ 

; *’-‘0^[PC»HO;;Dac»tMrtTSnia,'i»>.- a* _..'L.!... :■■■;■•'.:■■■ : :; ■ 

IfHMX 4>aKTOpoi Ha 
l^^^aBaHeT l4% , 

“Pa’^ix'TS i 

Aa™ aa^„p„^<^HocTH. Ka?TSJ«°S”^i^™-. 


_ 3aeKTponpoBOAHpCTb mnaKOB' CHcrei^ibi MriO — Ti02' 
opabiiie, i*i€^M .uyiSKOB CHCTeMu ;FeO — TiGa, h npesHuiaeT 

^i^pon^BOAMOCTb CHantHKajHlix CHCTCM MnO — Si02 H 

y ch<|tcmw NajO — ' TiOa 3JieKTponpoBo;iHocTb Bbiuie, 

i HCM y cHffTeMH NaaO — Si02. 

OOnap^eHO, HTo Aaxca y pacnaaBOB c SojibuiHikt coAep- 
KaHHOM Ti02 oTcyrcTByior pesKHe cxaqKH npoBOAHMocru npH 
TeMnepaxype naqa^a KpHCTa^aXHaamiH, nro, bo3Mojkho, b6y- 
caoBJieHO ah6o HaannHeM sAeKTpoHHofl npoBOAHMocTH, Ando 
noHBJieHHeM npa KpHcrajuiHsaiiHia b rereporeilHoS CHcreMe 
Hchakocth c Goabiuoft aaeKTponpoBoAHocTbio. SHeprHji okth- 
BaUHH npOBOAHMOCTH B O^AKOM COCTOHHHH 60Afame, qCM B 
rereporeKHoS CHcreMe. 

5 Ha HBQT^pMax ai/ieKTponpoBOAHocTH hmciotch neperadbi, 
n^aBaiUHXCH coeAHHe- „ 

A^®2Tip4, FeTiOa H Mn 2 Ti 04 . SHepraa aKTHBaiiHH njiaa- 
XT coAepixaHHH i TiOa b cHcxeMax 

BpeMH Kax AAB CHCXeMbI 
T*'^2 OHa AocxHraei; MaxcHMyMa b6ah3h iHHKOHrpy- 

9HXHO naaBHuterocH coeAHH^HHH MnTiOa. 


^ M. liidutKoe 

fffiutTmmyttt JumaAAypiau AH CCCP) s 

3 JIEKTPOnPOBOAHOCTH 
PACnJIABJIEHHUX lUJIA^OB 

HsyqeHHH) SAeKiponpoBoA* 
' ^-^aKpB neoSxoAHMo SHaxb BesjiHqHHy nocro- 

HTOiiKH, B Koxopoft HAex 3KCnepHMeHT. 
cxpyKxyppft sJieKxpHqecKoro 
B ^^POJIHTC, oHa paBHa oxHouieBHFo Sq: p, fac e« — 
'ffB^PJFP^ecKaH pppHHnaeMocxb b saicyyMe; C ‘ — sjicKxpH- 
b^Bhkh B BOSAyxe. PacqexHhie SHaqeHHH no- 
xopomd coBnaAaKyr c BKcnepHMCHxajibHo onpeAC- 

I BeJIHqHHaMH. npHBCAeHH npHMepH BhraHCJieHHH 

not^HHHJHX, AJia paSJIHqHblX CayqdeB; 

'lacxoxbi TOxa ne cxaauBaexcH Ha HSMepaewoH 
saeKT^onpoBOAHocTH jKHAKorp uiaaKa. RpH pacnexax 
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npoBOAb^/|B noABOAHiUHx 

hoh KaTyuiKH, JiHdo B neMb 

p- 

„ Te«„apa^TS^‘ SS'caO - 
coAepKaHaKl^^HUrS,^!"" ‘^"'’■““™ CaO : SiO. « 


Kh a. HuKumaH , a. aIecuh 

iyp^A*CKuano)»umexHUHe<^uauHcmhmym^ 


- uHcmumymik 


aaAati. Bu/ m)HK“HeH Tgioix 

JiHqittix cocTaTOBfWvqeHHHlI^i^^^ owaKaW paa- ‘ 

AI2Q3. Si02 NaJo I w •JHCTiix okhcjiob CaO, 

7% pv n'aitA 2.'^'^ ^ >K c ^yrjteojbjioM 

H ' >^»P<>AoST7%^) 

alwiaK. Jinn aroft 'liejiir nn»ii*Q«« Jpaa^lGna Merajui — 

' MarHesHH cneiiHajS^I ^^pMwf iwaBjieHHofl 

noHB^aio TOKa^fBo'lTOmSSH^SSn™^^ npHBojuwo k 

uenH. Hanpaa^ieKHe roKa yxa- 



J 


3biBa;io Ha oxpimaTejibHwft sapajt noBepxHocra aanjiH ' M6“ 

■ raajia.- '• ,. ,. ■ ■ ■:' ^,r . ■ . v 

' njfoTHoqxH sapHAa, onpeAeJieHHHe AByMH. cnocobaMH, 
yAOBJi€|XBOpHX&nfaHo coBHpAaiox n6 BeJiikaHe. OxpHpaxejib- 
Hbifi salpHA Ha rpaHHue uexajui — uiJiaK npHBOflHx k aACi&p6- 
UHH KaixHOHOB lUABKa, «IXO BJIHHeX Ha BejIHHHHy MeJKtpaSHOrO 

■: HaXJ^.eHHH. ^ '■ -.‘.-V i I ; ^ -.r, ‘l.J I 


. v_. 


■i.' B. M uxa &jio 8 a C. T. Bp a mn. uieoe 


(ypaMCKuit inoMimexHOHecHttH \ OHimumym) > 


METOAHKA OnPEAEAEHHR TEnJIOT OBPASOBAHH^ 
UIAAKOB H TEI1AOT HCnAPEHHA rHAPAT^On BJIAFH _ 
^ >KEAE3Hfa{Xi PVA 


njpHBejkeH attaAHB cnoco6oB HayneHna xenAoi ofipaaoBa- 


HHa M xenAOT paanoHteHHH BemecTB. I 

ABTXjpavnpHXOAHT K BbiBoAy, Hxo npeHMyiAecxHo bcxaex- 


c» aa npaMUMH MexoAaMH HaMepeHna , xen^ox ykaaaHHHx 
■ npoueccoB.i' ■' ; . j . : C | . 

Jljm Bxofi ACJiH npHMeaeHp KaAopHMexpHHecKala 6oM6a. 
v HcroaHkkoM xeiuia cjiyxHA npouecc; ci'opaHHa HaspcKH Ape- 


aecHoroiyrAH B axMpctpepe KHCJiopoAa. PaanHua bI noATjeiwe 
xeMnepaxypbi npH cropaHHH xoA^xoii HaaecKH yrjija h Hase- 
CKH yrAHi C OKHCAaMH npHHHMaCTGH AAH i pacHexa xenjioxbi 


HafiAbHbi xenAOXbi obpaaoBaHHat xHMHaecKH^ cojeAHHeHafi 
Ga2Si04 H CaSiOs h BbicoKorjiHHobeMHcxiax CHHx^HaecKHx 
uiAaKOB, cocToaiHHix h 3 CaOj AUOj, Si02. I 
i jeiuioxa pasAoaceHHitrrHAPjaxoBJ onpeAejiaAacb nenocpeA- 
.cxBeHHbiNfTHSMepeHHeMA pacxoAa Terwia Ha oSesBOHCHBaHHe 
rHApBTocoAepacamHx MaxepHaaoB (Cokchxu, KaoJiHH, 6ypbie 
aceAeaHHKH):. MexoA Moxcex bbixb HcnoabaosaH, KoxAa oxcyx- 
exByiOT noSoHHbie npoueccbi, KBK, aanpHMep, oKHCJieHHe, pas- 
AOMccHHe yrjreKHCJibix coeAHHeHHH H , x: A- ^ ^ 
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te 

ncyrjl>e(XnSHiJ^SS**lMSSS°“’ nnifinto h i«nwo- 

^mkmuu, skdHHe tcPMot^hmh Be- I 

pacxoAa ToiMHBa; ® ycraHoaaeHHH 

TepMH- 

Pe™*. npoHcxtiST?Don^ J^MiwecKHe 

Toqao ftay^cHM. ® "P®®l®Ccef iwasKH, eme 


Hc/tocraToqHo ftay^eHii. imaBKj 

ndjiyqeHi??i^H^iSeSS’^SSSS kSJSST' 

*lecKoro aaajiHaa ^Pmh- 

HHOM K^poro MHHMaEHCE 


— atiajiHaa (TeiiJiOBorrt 

hob) ^ . B ^po^ecce pafiorBi 6tiJi6 *** cnjiaBos (urrefl- 

paajiHTOHx BapHama SSK?® “ onpoSoBaHo xpa 

^ npHK«™,. H’^S^^.&SSp'SeSSyaa” 

JiHTHTCCKoro Meroj^a nbocmISS orJiHHaerca ot ana- 

Paiypo#, H hmhS Sam ST aoseiHoa TeMpe- 

^^Annaparypaoe oiK^Maenaa M^naaa OTaHaa™ npocret 




"I-: 


1! , A| At. Uledp UH 

(HMcmamym MemaAJtyptuu AH CCCAi ' 

JIABOPATOPHAH yCTAHOBKA A<n51 HCdJIE;iOBAHHB 
1 BBlCOKOTEMnEPATyPHblX BOCCTAHOBHTEJIbHUX 

npouECdOB noA aabaehhem 


i ycranoBKa, npeAHasHaHeKHaH flaa HccjicAosaHHa KHae- 
THKH H paBHOBecHH XHMHHecKHx npoueccoB npH TeMnepaxy-i 
pej AO 2000® |H AaBjieHHsi ao 10 aapa, coctoht h 3 neMH^ bbcob, I 
pa|cxoAQ^epHfaix npH6opoB, : ycrpoftcTB ajih ohhctkh raala i 
H X. ,A.''^ ■■ ■ ■-! I ...' ^1.' -- .- -’ ..;{ ■ 

n SaeKxpHHecKaH neHfai MomHOCTBK) b 5 kbt repMexHSHpoBa- 
Ha B oSBCMe CiXanbHorojBOAooxjiaacAaeMoro Koacyxa. Ee rpa-; 
(|>i!ixoBfaifi HarpeBaxejib anaMexpOM 25 Mm b cpexy Hweex 6o-. 
KojBoe oxBepcxHe aan ypaBHHBaH^B aaBjieHHa no o6e ero cxo- 
pOHbi, Hxo ycxpaHflex aasHCHMocilb padouHX napaMexpoB ontj- 
xa OT MexaHHHecKoS npoHHocxH i^axepHaaa HarpeBaxejiH. 

! C neHbK). repMcxHMecKH coxaenaioTCH Bechi, nosBOJiaiomMe 
HenpepbiBHO BSBOuiHBaxb HccjieayeMyio npo6y bbcom 5 — 20 a 
CXOHHocTfaK) ±10 j«a Henocp^acTBeHHo noa aaBJicHneM. ynpy- 
THM aaeMCHTOM BecoB (|Jiy>KHT njiocKan npyxHHa h 3 OepHJi- 
aHeBOHi 6poH3bi, oahh H3 KOHiiipB KOTopofl 3aineMJieH, a apy- 
roS (Hecymnft sepKano) inapHHpno noaBetuen. KpenacHne 
npysKHHiii no cxcMe craxHxecKH ne onpeaeJiHMoA' OajiKH 
yMenbiiiiijio nanpaxceHiiB n p^aKcaunio npywHHH npH ao- 
cxaijoiiBo 34)$eKXHBHOM{ iipeBpaiueHHH ee nporaOa b noBopox 
aepKajia. BsBeniHBaHHei oboahtch k Ma6xioaeH;HK> c paccxon- 
HHH oi&x/io 3 M npJioxeHHB oxpaxceRHB npo3pa<iHoA ocBemen- 
ihoA niKaabi oxH(>cHxejibHo BHSHpa spnxeJibHoA xpySu onxn!- 
necKoro xeoaosJiHxa KpaxHocxbK) 25,3i ! I 

r npeayGMOxpena B03M03KH0Cxb saKaaKH npo6fai, aan nerp 
cayxHT naaBKoe 3BeHG| (RHxpoMOBaH npoBoaoxa xoamHHofr 
0,1 mm) b xoaoAHoA jsacxH I i^hh noaBecKH XHran. SBenb 
B ,HyxHbiA MOMeHx naaBHxcfl xokom cnaoft oxoao 1 a, noaBe- 
aeHHUM K KOpnycy BepoB h k HarpeBaxeaio. LXenb saMUKaer- 
CB conpHp^HOBeHHeM xHraH c narpeBaxeaeM npn aerxoM 
HaKaOHe neHH O^HOCHXeabHO OCH BpaiueHHH. 

TeMnepaxypa HSMepjJiexca naaxHHO-iiaaTHHOpoaHeBoft xep- 
MQHapo]^, CBoOoAHO bbc^m^A b KBapueBbzA nexoa^ nponymen- 
CKB03b pe3HH0Bl]I^^^yI^OTHHXeab, a xaKxce onxHHecKHM 
H ipaAHajBHQHHbiM nHpoMetp^MHi IlocaeaHHH HcnoabsoBaH 
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TaKKe B i^aqecTBe 'JiaTqHKa TepMoperyjiaxopa B , onbiTax c 
HaBecKH npH bmcokoS (cBHuie 
1000°) TeMnepaiype. ; i j V i 

, noA . aaeAeKHei^ or i HexcejiaTCJibHbix 

npHMecea (CP2, fiaP, O2, H2S) cji^racaT norjioTHxejibHue co- 
CyAW c TBepAUM a »HAKHM nOrjIOTHTeJiHMH. I 

** pacxoA jraaa B tnpeAejiax 46 — 

H3S{iepaeTCH c. tomhoctbio ao 1 a HeriiipeXKanHji* 
H MoKpuM jiadopaxopHMM rasranbAe- 
pOM CMKOCXbK) 155 Jf. I f ■ i 

yct|aHOBKa ycneioHo npHMeHeua aJ'ih HsyHeHHa bjihbhhsi 
ABBJ ieaHH Ha KHHeTHKy BoccxaHOBjieHHH HcenesHoA pvAbi ra- 
30 BHMH cMecHMH pasAHiHOFo cocxaBaJ a xaKxce Ha paBHo- 
aacHyio KOHmeHTpauHio Kp«iMHHH B xceApae B npouecce vrae- 
]repMHHecKoro BoccxaHOBjieHHH Si02. 


CHabi TOKa b uetiM cojieiioHAa, h Becu BosBpamaioTCH b hg- 
xoAHoe noAOHCfeHlHp. riaAeHHe HanpHJKeHHH iia odpaauoBOM 
conpoxHBACHHH, KQTopoe nocJieAOBaTejibHo BKJiioMeiio b uerib 
coasHOHAa,, 4*HKCHpy;eTca saeKTpoHHbiiM noTeHu,HOMeTpoMj 
ToMHocxb B3BeniHBaHHH. cocTaBjiHexr±:0,0I s. B nemi mojkho 
noJiyqHXfa xeMnepalxypy ao -2000°. 


'■|j ;|. j'.. 1' a a a i : '■ i' 

. || ■ (HHCtnumyrn xumuu caAUKatnoa CCCP) 1 

SAkAaOHH^^ A^HKPOIIEHh ha iTEMhEPATypy AO 25C0“ 

' OnHcaHa nenb A-j/iB HarpQBa cHAHKaroB h Apyrux Marepiia- 
i (pasMep KycKa^ 2 -—^ mm},. HarpeBaxejib HsroxoBJiaeTCfl 
H3 ^BOAb(|>paMOBpli, j^pOBOJioKH. PadoMce npoGXpancxBo tieyii 
npeACTaBjiH^ cpdoH uhahhap bucotoh 20 mm h AHaMcxpdM 
■^*^* Cnupaji^ saiAHmeHa 3: — xaHxajioBbiMH sKpana- 
M^. .popaaeu noMeiAaiox B ne«ib h saKajiHBaioT npH iiomoiah 
cne^HaABHoro. npHcnoco&neHHsi. CdpacbiBaHHe odpasua ns 
rppaHefi soHbi; ncHH: nppHSBOAHXCH CMemeHneM onopnoro 
c^-epHCHH npH noMoiAH MarHHxa. ,1 
I HapjiifpyexpH OT OKpyacaipmefi cpeAu KOJinanoM H3 

MpA^P.^^HOBprp ctchhA. i JXhh sBaHyakwH - cHcxeMbi cjivJKax 
AH$^y3HOHHHH H (JiopBaKyyMHhia Hacocjbi. AiH narpcBa 06- 
paaua Ad 2500° xpedyercsi xok cnaoS ao 40 a npii nanpHJKe- 
25 e. ICMnepaxypa HSMCHHexcH onxnqecKHM nHpoMexpoM, 
•^0T9PI^* rP^W^Py^TCH no BemecxBaM G HSBecTHOH xeMnepa- 

liSS ‘®“°- 2 °®“°' ‘-“ 53 . 

2d2ir, BeO 2520 ) . llojibayHCb xgmh jkg BemecTBaMU c 'h 3- 
BeCTHOH , xeMnepaxypoft nAasAe^HH, ■ mohcho oxrpaAynpoBaxb 
BQAjbXMBXp^ noKasuBaiomHa HanpaaceiiHe aa HarpeBareABHOH 
^O^HpaJiH, H HanecxH na, hcm xeMnepaxypayio uiKaAv. 

■ VOp^apA - HanpeBa^TCH |AQ MaKCHMaAfa,Hou xeMneparypH 
sa 60 ceK. OxAajKAe^ne ao xeMneparypu 500—600° npoHcxo- 
2r--3 ceKi Becb onwx, BKAiouaH ycxanoBKy’ 06- 
993^3? pTKa*pcy CHCT^Mbi: H HanoAHeiiHe hhcpthhm- raaoM 
AAHjTCH He doAee 15 | mhh. 


UHHcaHa y^aHOBKa, i npHMeHHBtuaHCH aah HsyqeHHH kh- 
HCTifiar-.peHk^ft yrACTepMHHecKpro, BopGxaHOBAeHHH okhcapb 
xpoMa H BaHaAHH. VcxaHOBKa cocxomx H3 neau conpoxHBAe* 
hhh h aHaARnraecKHx bccob. HarpeaaxeAbHUM , BAPMeHtDM 
CAy;wHx BOAb^paMOBafl cnapaAb. ' ' 

■ . "1?® 93®*epeHHH TCMnepaxypbi npoHiBPAHxcH rpaAyHpoBKa 
nesH no MoiAH|qpra, HpxpeOHofi aah pacHAaBAeaMH BentecXB c 

^'eMnepaiypoa iiAaBAeHHH (mcab, HHKCAb, nAaxH- 
aa). OxxailipaioiAHd nocx cocxohx h 3 AH^^iyaHOHHoro Ma- 
jMHHoro H NlrexaHHaecKoro Hacocte. 

BsBeuiHBaHHe npoHasoAntcH na BAeKxpoMaxHHxHbix Becax. 
n9**®5J®nnBix b cxesuiaHHUfl KoJibax. 

Tchc» hboOxoahm^ AAk npHseABHaa bgcob b cocxoHHHe j 
paBHOBeCHH, <|HIKCHpyeTCH HoxeimHOMdrpoM nn I I 

^eiuHBaHHH HcnojibsoBaHo 

npH OXKAPHeHHH B^B PT nohoHceHHfl pa^HOBeCBH *cm>- 
MOTOPHHK, CpeAaieHHbl^ C ABH3KKOM pe5x6p- 

Aa. ilepeMepieHHe ABHHCKa peoxjopAa B^biBaer HsMeHeHae 


CpBemaune no Texunxe 
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B. C, Muxeee 

MemaAAypeuu AH CCCP ) 




MerajijioB u. Merajuiime- 
‘lecKHMH nappMerpaMH c nonoaioft 

je/io. HsBecTiiw h Vyrae SolS Lnf ‘‘epaoe 

Phi n^iaBJieaaa MeT^Lra ?SSbSb TeMnepary- 

Hec,Kaa — no ckjioHeHiiin napocKona- 

rpeWe), cpaBaaTeS^e cn^ ”P« 

n^aBjignaa (aanpaMep TeMneparypu 

paauoB a noLie^iyiom&o 

MoBfleaaa no Aaakws? MHKoiiTnStrA ^ ^ 

^ Typ ola^eHr?nSS'/'^'’r° 

»<HAKOM”a^epAOM^cocT^S?*nDH^no"^^^^*^“ werajuia b 
J iaetcH fioJiee o6t.^ktHbhmm H wf” TepMonapu hb- 

nraX?Ke7a™Kr“ ' 

'SS^aSSa”*^'”?™ ^?S- 

. ' .B'itaHHnfi' rtafirMi .1 .1 ■'■■■'. ■ 'i ' 


I r — U' MtTJ'aiajia;' ^^'■,, :,l r- ■ 

r..fTS-S~S'^“"^ 

s=sKsit:=.s^~^=! 

Mea"'’LK™ntS“Sa'“molHr ‘’'""'’T*' ™”'“ 

la’er^c fs I aT^Ts™ 

50 I ' I ^ ' nppxo;iBT npa .Teitlnepirype ~ 2200° 


iqepea waKcaiwyM, "KOTopos^y cooTBeTCTB|yeT t. a. ji- c. 21,2 mb, 

H npa nocjieAyiombM noBbiiiieHHH TCMnepaxyphi KpuBasi cnn- 
!>KaeTcsi K oca TeMnepaxyp. JaKaiw oSpaboM, npaMeneHne 
jBOJIb^paM-TaHTaJIOBOfi T^pMOnapM B03MOKHO TOJIbKO JlJia 
iaaMepeHHfl TeMnepaTypbi Meaee 2000^. 5 

Bcjien,CTBHe Toro, nro BOJibcppaM a Taaraji caJibao OKa-, 
GJiHiOTCH Ha B03Ayxe, xepMonapa, cocTaBjidiiHaH h 3 arax mc- *? 
TajiJiOB, MOJKer npaMeaHTbca tojibko b BaayyMe hjih b. cue-' 
maajibHbix BamaTBwx cpeAax. 

npoBeACHa 'rpa;iyHpoBKa KOHTaKTHbiM MeroAOM njiaTinio- 
I nJiaTHHopoAaeBoa TepMonapM, nocxpoeiia ^aarpaMMa 
!t. 3 . a. c. — TeMnepaxypa. ycxanoBneno, axo apaBaa r, 3 . n. c., 
B BHxepBajiq 1084 — 1500° asMeaHexca noaxaino npaMoa Jia-r 


, Tlpa nortouni njiaxaHo-njiaxanoponaeBoa xepMonapbi jxjia 
j'onpbAeJieaaa KOHxaKXHbiM MpxoiiOM xeMnepaxVp n,iiaBJieHaa, 
ii>ieTajiJiaaecKax cnjiasoB nocxpoeau naarpaMMbi njiaBKocxn 
j CHCTeM TiixaH — - xpoM; xaxaH^^ — ajiKDMaaaft (ao 10% Al) , 
i HMKeJifa >iojiH6AeH (ao 35 , 9 % Mo) , nojiyaenabic aaarpaM- 
1 MU njiaBKdCTH nocjieaaax asyx chcxcm xopomo coraacyioxca 
i c aHxepaxypHHMa aaHHbiMa. 1 | 

KoHxaKXHUfi Mexoa noBBoanex i onpeaejiaxb ,xeMnepaxypy 
i nAaBJreHHH XHMHade^Ka HHcxbix MeTaaaoB H'pa3aHnHbix.Mexaa- 
! jiaaecKax cnjiaBOB .H aa ocHOBe noJiyaeanux aaHHbix cxpoaxb 
aaarpaMMU njiaBKOcxa aBOHHUx a do^ee 'eabaiUbix KiCTaji,/ia- 
aecKHX CHCxeM, KpacxaaaasyiomHxc^ c o^OpaaoBanneM xsep- 
abiX pacxBopoB. Bi 3XOM oxBomefiaaj KoaxaRxiiuil Mexoa bb- 
i JiaexcH BecbMa 4eHHUM b bSixacxa (pasako-xaMaaecKoro aaa- 
ijiaaa MexajiJiriaecKax cafixeM aa ocHose xyronjiasKax Mexaji- 
i JioB aiB o6jia'cxa MexaJijiypraaecKoro nppaaBoaqxBa p'asjiaa- 
1 Hbix GjiojKHOJierapoBaaaux cnnasoB, xeMnepaxypa n.xaBJie- 
aaH Koxopux aeasBecxHa. i I 
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B, H. EpeMeHKo, r.\B. Sydttjtoeau JI. A, r ae e ck a n 

. ; , PlHcmumynt MemaAAOKepaMUKtt AH i'CCP) ' f ' 


O CTPOEHHH CnjIABOB CHCTEMbI XPOfl/l -,HHOEHn 


■ .”Ss?Si;?SSS'^' - 
, Sw J£ 

■reB™S?’H^rpaHHMx'*’3SS"°j^^”°” nepsqe BHueacHHe 3 b- 
33, B U Nb, ' 

i»3i^SSSr"ssisr.'r; 

Ta«JiH«ecKoro coeAHHeHH« r “e- 


Ta^JiH^erKoro ^ ^b; asTeKTHka Me- 

HHo6HH^KpHCTaJMH3veTCfl noH Irin” Ha ochobb 

CTaB 66% Bee Nb. ^ ® 3BTeTcTHMecKHfi co- 


craB 66 %"b;c. Nb? ® BBTelcTHMecKHfi co: 

cocraBBaerLMo “®'”' ® "P" 


. M. OjibutaHCKiuu 

ym leoApzuHecKux uayK AH CCCP) 


MSyHEHME BblCOKOTEMnEPATyPHWX PABHOBECHB 
, METOAOM HAAAlOmEH KPVnHHKH 


PaCciioTpeHu ocHOBHhie aKcneoHMeHTaafaHwe i rpyaHocTU 
npH HCCJieaoBaHHH pasHOBecHg b o6aacTH reMnepaiiyp cbu- 
lue 2000®. PaapaOoxaH TeoperaqecKH h npoBepeH na cHcre- 

Me MgO — Si02 HOBbifi MBToa HsyqeHHH paBHOBecHfl; hc- 

nojibsyiouiHfl doabuiyK) cKopocxb npoueccoB npH Bi^ieoKHX 
xeMnepaxypax. , n 

1 ► OnuTbi npoBOAHaHCH Ha nenH c narpeBaxejieM, BunojiHen- 
, HWM B BHAe rpa4)HxoBofi xpydw ahhhoh 800 mm h BHyxpen- 
HHMi A^aMexpoM 17 jwjk. B neqa Aocxnrajiacb xeMnepaxypa 
AO 3000®. TeMnepaxypy HSMepflan onx^qecKHM nHpoMexpo.M. 

HayHacMbie BeiueexBa 4>opMOBajiHCb b xa6jiexKH, o6>kh- 
rajiHCb, ApoOnJiHCb h pacceHsajiHCb Ha KpynHHKH AHaMCxpoM 
0,2-p0,5 MexoA Tpefiyex xmaxeiibHoro HcxHpanHJi h nepe- 
MeuiHBaHHH npenapaxoB. 

- 'MexoA onpoOoBaH ajib onpeAejiCHHa xeMnepaxyp n^iaBJie- 
HHHi GaO, Beo, Mo H CHAaBOB Mo-^W, a aaxeM h AJin inpo- 
BepKH AHarpaMMH cocxohhhh MgO — Si02. 

TeMnepaxypa . njiaBJieHHHi MgO onpeAeTiewa ^KCxpa'^o.^^- 
UHeft H paBHa 2940®. ' 


j i .Ji. n.,npoHoe 

1 (MHcmumyrn MemaAAypzuu AH CCCD 


iHCCAEflOBAHHE CBOHCTB )KEAE30-yrAEPOAHCTWX 
It CnEUHAJIbribiX CnAABOB B ACHAKOM COCTO^HMH- 
KPHCTAAAH3AUHH 


B BaAaqy HCcineAOBaHHft bxoahjio onpeAeJieHHe .x<hako- 
xeKyqecxH, njiacxHHHocxH npa xeivinepaxype KpHcxaJiJinaauHH, 
xeMnepaxypbi aHKBHAyca, ycaAKH b npouecce KpHcxajijiHsa- 
UHH H AaJibHeftmero oxJiaHCAeHHH.I 

Ms npHOopoB npHMeHHeMbix |aah onpeACJieHHH achako- 

':>'TeKyqecxH" cxaJiH, HaH6ojiee yAookbiM ajtb npaKXHHecKoro 

npHMeneHHH B Haexoamee BpeMH aBAaexca npH6op HexenA- 
3H-CaMapHHa I (V-oOpasHaa npo6a)a KpoMe onpeAeAemiH 
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xapaKTcp 3anHCM 
AbiMa Ha noKaaaHHH inpHCopa’ 

cra'n^ H3MepeHHH TeMHepaTV 

cra^ B CTpye no^ kobuiom npn nepeJiHse. ^ ^ 

OnuT npHMeHeHHH jq3n^2 b i^apTCHOBCKOM uexe nOa 

^aer SaKvlIOHHTb O B«3>KOft StjjfjjeKXHBHOCTH awM^H 
TeMnepaxypu hchakoS dxajiH r 
nn«» Heo6xo;^HMocxH ducxpeflniero iiliiHpoKc 

npHM|HeHHH^3xoxo npHdopa B MapxenoBCKOM npoH3Bo;icT 

iT^n 9 pauHOHajibHoro npHi^eneHHH i npH6oi 

° MexaJiJiyprHHecKOM npoH3BOACXBe uaiecoodoa^ 
BKJitoneHHe' Hx Ino cxeiwe MHoroxoaeaHOfl pdxHCTpauHH ' '' 



GEKUH51 HOBbIX METOflOB nJIABKH, nOJIYHEHHJl 
it AHAJ1H3A MMCTbIX METAJ1J10B 


A. A. 4>oeeAb 

i I i I (MHCmamym Mema^jiypiuu AH CCCP) 

BECTHrEJIbHAfl njJIABKA OPH HHAyKll.HOHHOJVl HAFPEBE 

! AHajiH3 paSoTW HHByKUHOHHWx jiadopaxopHbix neaefl 
poKa3blBaex BOSMOJKHOcxb Harpesa h njiaBJieHHH Mexaaaa co 
BHaHHXejlfaHO sjieHfaUIHMH nOXepHMH MOmHOCXH, HCM B liaCXOH-, 
mee BpcMH. __ I 

'! ripH 60JIbU10H MOmttOCTH MexajIJl MOHCHO HJiaBHIb 3 
MCAHOM KpHCxajiaHsaxope hjih na rapHHcaHce. IlpHBeAeHbi 
iCxeMbi ycxpoflcxB Aaa nojiyaeHHH cjiHtKa b mcahom KpHcraji- 
AHsaxope H3 iiponjijlBJiHeMUx UHJiHHApnHecKHX aaroTOBOK li 
iAAH HJiaBKB B MexaJIJIH3HpOBaHHOM rpa4)HXOBOM HJIH cnpec- 
/coBaHHOM H3 MexajiJiHHecKoro nopoiiiKa xHrjie. 

riojie 6ojibmoH HanpHHKHHOcxH BHyxpn HHAyKxopa bm- 
i xecHHeT pacHAaBJieHHHH MeVajiJi b cxopony nojia c MeHbuieH 
i HanpHBceHHocTbio. ripH MoiuHocxH 1,7 her naA HHAyKXOpoM 
iiCBofioAHO njiaBaex MCAHaH BopoHKa Cirpysofu bccom 4,9 tee. 
lilloAe BUxecHHex hchakhS aAioMHHHii h 3 KpHCxaJiJiHsaxopa 
BBepx B BHAe AJiHHHoro cxoA6HKa. TaKHM nyxeM HanoAHHAH 

iJHHAKHM MCXaJIJIOM HSJlOHtHHUfal, HaXOAHBUIHeCH HaA HHAyK- 
TOpOM. IIpH jnorpyHteHHH HHAyKXOpa B HCHAKHA aAIOMHHHH 
He npOHCXOAHAO KOPOXKOFQ SaMWKaHHH, XaK KBK noJic oxro- 
.;.HHex MexaJiJi ox BHXKa HHAyKxopa. ripH 6ecxHreJibHofi nAas- 
Fne cymecxByex onacHoexb BHxeKaHna xohi0h cxpyn pacnaaB- 
' AeHHoro • MexaAAia h 3 o6mero o6xjeMa, iiAaBaiomero b bo3- 
:;'Ayxe. . ■ i, ■ ■ ■ - ,1 , . : 

6i CoBCii^aHne no TexBUKe 57 



I. 
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r; 


j 


WHAyKTOpa, nHTaeMoro ^ayMa 


A- B^ Bepesuft u iO. M. CmenaHoa 

tJIeHaHzpaScKua ^uau^c^-mexHUneck^ UHcmamym. AH CCCFi 

nOJiyHEHHE AJl^iVlHHHfl BblCOKOH IHCTOTU 
METOAOM SOHHOn nJlABKH 


B CBasH c noTpe6HocTi>io <|)H3 mkh b noJiynpoBoaHHKORMv 
- C coaepxcaHMeM npHMeqeft ne 6ojiee 10 "^"/o . 

- '^HCTEJH aJIIOMHHHft, BHIiyCKaeMblfi Hamefi nnn. 

cpiep3KHt 3 10“<— 5- 10-*o^ 


npHMecefti 

Mit ajuoMHHHa TpeSyCMoa TOCTOTM aBiopa- 

ra Owa npaMeaea Merpa sohho* luiaBKa; c yctiexoM npaSt 
paHee wia npayaeaHa <.HCToro,re^aaHHB a Jp™. 


n ?°M n npHMMeft onpeaemeTca iioa<j)- 

pacnpeA^eH^jH hx, KOTopufi npe;icTaBjiaeT co- 

npBMBia B .^H^aaaTpS?. 

yiase npH paBHOBecHOM. hpouecce KpHCTa;ijiH3auHH; 

\ ■.• ■ . K ~ 


SHaneHHe /C o^UHHo MeHbuie -eiaHHimhi. TaK’KaK i>acTRrt 
npaBHJIO, yBfeJlHqHBaWCH npH pac- 

rry. Sf *^***^®*^ pacnpeflejieHHji Moxcer gurb Emnc/ieH 
no cooTBercTByiomefi nBarpa^Me cocxoHHHa, ho sto aaxpyA- 


HCHo HepnpeAejieHHocTbio xo^a KpHBiix jiHKBHayc h cojiHAyc 
I npH OHenb Maabix KOHueHxpauHHx Bxoporo KOMnoHfeHxa, iio- 
, axoMy .oObWHO Koa^xpHUHCHx pacnpeaeaeHHH onpeiejiHexcH 
oHHXHbiM nyxeM. i i 

I ABxopu onpeAejiflJtH /C, anra npHMecea (MCAb, kpcmhhh, 

I 3K€Jie30, MarHHH) MexoAOM BupamHBaHHH MaJioro kpncxajijia 
I H3 po^biuorp ogbeMa, TIpH axoM Mexo^e b npopecce pocxa 
KpHcxajiJia KOHucHxpauHH npHMecefi b pacnviase ocxaexcH 
I npaKXHHecKH nocxosHHofi vl K onpe^ejiHexca nenocpeACXBeH- 
Ho H3 yKaaaHHoro cooxHouiertHH. 

I pacn^aBJiHexcH B irpa^iHxoBOM xHr.xe eMKO- 

i cxbK) 1,5 daxpaBKOH cjiyxHx ajiioMHHHeBbifi ' (ABs-OOO) 

: KBaApaxHUH cxepaceHfa ceqeHHeM 16 mm? h ;ijihhoh 20 mM 
iCKopocxfa BuxHrHBaHHH cocxaBJiHaa 5 mmIhuc. Ona. no jih- 
xepaiypHbiM AaHHbiM, , oSecneqHBaex ycjioBHH KpHcxajiJiHsa- 
I UHH, OaHSKHC K paBHOBeCHHM; riocjie 3 Hac. CKOpOCXb BMpa- 
1 mHBaHHH noAHHMajiacfa Jto 20 cm! ndQ. Opu I'anofi cKopocxH 
I saMCTHorp pa3Ae.neHHH He npoHcxp;;Hjip h C 5 = Cl. - 

K^acp^HUHeHT K onpe^ejinjicH h 3 iaannux cneKxpajibHP- 
y«iacxKe, BbrpamenHOM co CKOpocxbio 

I npayqeHHUe SHaHCHHH CpaBHHBaJIHCb C BUqHCJieHHbWJH H3 

I AaarpaMMbi cocxoflHHfl. 

I ' Xopomee coBnaACHHe oxMeqajiPCb xoJibKo mn K Mean 
i raK KaK Ha AaafpaMMe Gu Al hhhhh coanayca h aSH^ 
nOCXOHHHblS HaKJIOH. H /c He SaSHCHX ox KOHUeH- 

ripH npoBeAeHHH 3OHHO0 naaBKH /"C Moacex 6bixb bm'Ihc- 
^^eno M3 aH^JIHSa KpHBbIX saBHCHMOCXH KOHUeHXpaUHH ox 

^HH^ cxep^Ha npn paBHosecHbix ycjioBHHx KpHCTajiJiHsa- 
ycjioBHH KpHcxaajiHsauHH He co- 
^ ^ro^aiOTCH, TP japnyx Obixb nojiyqeHbi xPJifaKp sHaqeHHH a*- 
I I^KXHBHbix Kpa4)^HiiHeHTOB pacnpejneJieHHH, cpasHeHMe ko- 
WHM^ ® HCXHHHbIMH Iip3BPaHex BUgpaXb npaBHJIbHbifi pe- 

SoHHaH ruraBKa ajiroMHi^Hfl npoBojlHJiacb b rpadjHxpBux , 
aPAOHKax npH BaKyyMe 10"® jiut pr. ct. ^ ^ 

ajnoMHimeBHM (AB-OOO) cxepxcHeM cene- 

HHeM 16 , ^t^BHOH 250 -»Mt; noMemajiH B-KBapueBVip xpv6- 

'Tpy^Ka npHinjiH^oBbiBajiacb K Ba- 
KyyMHofi CHCxeMe, o6ecneqHBaipuieft BaxyyM 10"® or ex 
I cioHa nJiaBJieHHH HarpeBajiacb Tpygqaxofi neqbio conpp- 
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TMBJieHHji, jviHHOH 3,5 CM. Ona yKpeiuiflJiacb Ha Kaperke, 
raropaa HpaBOAHJiacb b j^Baxenne motopmhkom yoppena. 
.ftjiH nojiyHeHHH ycTofianBoS amibi KBapueBaa Tpydna oxnaac- 
.^aJiacb BOAofl. 

riJiaBKH npQBOiuiJiHCb npn juByx CKopocxax ABHxceHHa xa- 
pexKHjv 12 H 3 cMlnac. TIpH cKopocTH 12 cmIhoc 16 npoxoacae* 
Hiffi He juaJiH saMexHoro pasjteaeHHa npuMecefi. IlpH cxopo- 
cxH 3 c-»t/«^ac nocJie lO.npoxoacaeHHH 6biJi noJiyaeH cxepaceHb, 
H(& coAepjkaimj^ Ha ®/4 flJiHHu cjieAOB npHMecefl. j 
^ CneKxpaab^& anaana oSpasuoB, npoHSBeAeHHbifi Ohsh- 
KO-xe:|tHHaBCKHM HHCXHxyxoM AH CCGP h rocyHapcxBOHHUM 
^99^^197^ MexaajioB, ^aji cxoahuc pesyabxaxti 

JXJIH OUeHiOl ^(i)$eKXHBHOCXH OaHCXKH aBXOpaMH 6bUlH 
nocxpoenu jcpHBbiB sasHCHMOcxH KOHueHxpaitHH ox paccxoa- 
HHH Ha cxepxHe. KpHp^e cxpoHJiHCb Ana Q6pa3ua, npasepr- 
tiyxoro xpoexpaxHofi soHHofi naaBKe co cKopocxbio 3 cM/nac. 
^HaaHB kpHBUx noKasbraaex, axo npn i^pHcxajijiHsauHH b 
AaHHtJx ycjioBHHx paBHOBecHe ycxaHOBHXbca ne ycneBaex h 
/SHaaeHHa K b bxom cnyaae AajiexH ox paBHoBecHbix. 

XlJia AOCXHHCeHHa 6oJIbtliefi B^J^JCKli-HBHOCXH - ohhcxku 
npeA'iaraexca npHMeHHXb npHHyAHTejibHoe nepeMeuiHBaHHe 
■ pacTiJiaBa nyxeM BucoKoaacxoxHoro Harpesa h.xh Haaoxce- 
, HHe yabxpasBsrKOBoro noaa: 


B. E. namoH, B. H. Mepoeap a B. E. ttamoH 

(HHcmumym. ceapKa AH yeCPy 


HOBbin CnOCOB 3 JIEKTPH 4 ECKOn OTJIHBKH CJIHTKOB 


. B CBasH c BospacxaioiueS noxpedHocxbio npoMbiniaeHHOcxH 
B Mexaaaax H cnaaBax c aa^aHHUMH cBoficxBaMH aeAocxa- 
XOHHO oOecneaHXb BfaicoKyK) cxerieHb HHCxoxbi hcxoahux 
M axepHaaoB; xpe6yexcH eme He AonycxHXb sarpaBHenna 
Mexaaaa B npouecce ero noJiyqeHHH. 

HHCXHxyroM aaeKxpocBapKH HM, E. O. riaxoHa paspagoxaH 
CHOC06 saeKXpHaecKofi oxhhbkh cjihxkob nyxeM nocaenoBa- 
xeabHOro HanaaeaeHHa- Mexaaaa. 6 'naaBHabHOM npocxpaH- 
cxBe BHyxpH wreAHoro Han cxaabHoro oxaascAaeMoro boaoA 



KOKHaa-KpHcxaaaHsaxopa noAaexcH Pahh Han necKoabKO 
pacxMy^Mux aaexxpoAOB. B Haaaae tipouecca Meacay saeK- 
:^H H HOAHOHOM BpsSyacAaeTcai ayra, ropamaa noA 
xiacxHM caoeM sepHHCXoro CBapoMHoro tp-^ioca, Koxopbifi, 
pacnaaBaaacb, 'cxaHOBHxca aaeKxponpOBOAHbiM h myHXHpyesx 
Ayry. B pesyabxaxe Ayra racnex h HaqHHaexca fiesAyroBoft 
CBapoaHhifi npouecc. ripH npoxojKAeHHH xona b jkhakom 
4)aioce-i£taaKe BbrAeaaexba xeriao. Oho pacxoAyexca Ha naaB- 
aeHHe aaeKxpoAa,! no^epHC|aHHe uiaaKa h mexaaaa b i pac- 
naaBaeHHOM cocxohhhhih xenaooxBOA b cxchkh KOKHaa. 

JlerHpyiouiHe MaxepHaati noAaioxca b naasHabHoe npo- 
cxpaHCXBO B BHAe npOBoaoKH Han meaxo HSMeabqeHHoS 
KpynKH. CxeneHb aerHpOBaHHa canxKa onpeAeaaexca cooxho- 
meHHeM KoaHqecxB pacnaaBaeHHoro saeKxpoAHoro mexaaaa 
H aexHpyiomHx saemeHxoa. Cxporoe hocxohhcxbo axoro co- 
oxHomeHHH odecneHHBaexcH cneuHaabHWM AosnpyiomHM 
ycxpoflcxBom. | ^ ^ ^ ^ ^ ^ 

Jlfla nepememHBaHHH maaKa h mexaaaa b arperaxe 
npeAycMoxIpeHO BpameHHe noAAOHa Bmecxe co caHxkom oxho- . 
GHxeabHo HenoABHHCHoro KOKHaa. FIpHmeHeHHe xpex cBapoa- 
Hux aaexxpoAOB nosBoaaex HcnoAbsoBaxb xpex(J)a3H>fK) ch- 
cxemy HHxaHHa. If 1 

Ilppiiecc saeKxpHqecKoft oxaHBKH caaxKOB moacex duxb 
HenpepbiBHbim. ripH axom moj^Ho oxaHBaxb canxKH AHamex- 
pOM 100-^300 ACM. B aaBHcamocxH ox (popmbi KpHCxaaaaaa- 
xopa moxHO HsroxoBaaxb caHXKH He xoabKO kpyraoro, ho 
H HHoroi ceaeHHa. CnoGod nosBoaaex oxaHBaxb H noahie 
CAHXKH b! BHAe xpyd paaanqHoro npo4)Haa. 

OnuxHO-npoHSBOAciBeHHbig arperax 3GC-2 noaBoaaex 
HsroTOBAHXb cnaoiHHfaie H noabie eanxKH Aannofi ao 1500 mm. 
Ero npoH3BOAHxeabHoexb 35— 150 ksIh-oc. 

OcodeHHOGXH npouecca: oxcyxcxByiox orHeynopHtie maxe- 
pHaabi B 30He naa'BaeHHH mexaaaa, ma ax aamHuiaex mexaaa 
ox AeficxBHH BpsAyxa. " 

npH 3TOM K 4>JitocaM-inAaKaM npeATjABaaioxca enemiaab- 
HHe xpedoBaHHa. i 

■ Gahtkh, kunaaBjieHHbie 3 xhm mcxoaom, nmerox aexKO 
BHpaaceHH^ jdceByio HanpaBaeHHOcxb xpHCxaaaoB h oxeyx- 
cxBHe ycaAOHHofi paxoBHHH. Bmxoa roAHoro qpesBuqafiHo 
BblCOK. ;■ , ]. , I:. - 

i Heemoxpa ! Ha paA HeAOCxaxxoB, HOBHH cnocod oxahbkh 
caHXKOB HaflAex npHmeHeHHelB npoHSBOACXBe Bbrcoxoaernpo- 
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oqo6mmh CBoficTBaMH, noiiy»teHHe|i 
4^opbix B ApyrHx Mexa^jiyprHqecKHx arperarax Jiii6o aaJ 

Tpy^lHeHo, jih 6 o CBaaaHo c noHHHceHHCM KaqecTBa. 


ft- BuHozpadon tt P. E. PmChuhckuA 

(H^ytHO-accAedaBameMcKuaeaKyyjimitSaHcmumym) 

xyrdnjiABKHx h xhmhheckIm 

® BAKvyME npH noMomH 
C^OKyCHPOBAHHOro aJIEKTPOHHOro ny*IKA 


■ HcnapHTejiea: c ajieicrpo- 

Hor™nyBiS* ^lOKycHpoBKofi h c saBopaqHBaHHeM ajieicrpoH- 

HCTOHHHKOM BJieKTpOHOB 
^y»CHT K(^B4eBp^ K^TPA ; H3 BOJIb^paMOBOfi npoBoaoKH 

okoj^chhoS $0KycHpywmHMH aaeKxpoaaMH. Ahoaom cjiyjKHT 

popa^eu HffnapHeMprp Mexa^aa, nQMei4eHHfaia b yrjiy6jieHHe 
Me^Hprp BPAPPxjiaamaeMPrp XHrjiH. HcnapHTCJiib pa6oxaeT 
**^'^®**™ B^BpHxceHHA Mpamy Kaxp^pM h’ aHPAPM 10 xa 
HXPKe SMlfCCHH AO 100 ;lta. <I>OKyCHpPBKa npOHSBOAHXCH 
^HuaxejibHbiM npxeHUHajioM Ha ipKycHpyromjiix sjiexTpo- 
Aax^oT^ocHxeJibHo KaxoAa (ao SWO a) . ■ 

CKpppcib HcnapeHHH -- okojip 1 Mz/ceK. 

B HcnapHxejie Bxopbro xana ahh saappaHHBaHHH aaek- 
nsniKa lUMmenHexca nonepeHHoe ^aansHTHPe npAe 
BBPPHiHceHHocTbK) 200^—400 Bpc’reA- ■ 

.. .T?PP|wpHeHiie .MarHHX»K>rp noAH ,,np3BOAaex SHaHHreAbHO 
nPBHCHXb cKoppcxb. HcnapeHHH H.HaCejKaxj, CKJibHPro paapv- 
KPTPAa napaMH HcnapnipnierocH MexaHAa; 

. . MPPMCHeHHe HcnapHTeAeS upAecopOpasHP ajih HaneceHHH 

tphkhx CAO^ xyrpnAaBKHx h aKXHpRbix.MexaAAPB, npAyneHHH 

TOHKHx cbo6oa^x nAeHpK MeraAAOB, Afla MexaAAorpa^Hne- 
CKHX HCCAeAOBaHHft KOHAeHCHpPpaHHblX MHOrOKOMnoHPHT WMT 
CRcxeM no Mexo^Qr C. A.. BeKuiHHCKOFo. UeAecpobpasHO hpH- 
MeHeHHe .flcnapHTCAeft ajw iwaBKH HefiPAbniHx o6pa3noB 
xyronABBKHx ca^aBc» n _weTaAApB,' a raKace aah sohhoA 
IIAaBKH. , 


n SocuMoa^H, 

T. 4>. <PjiaHneeuH,-3a6jt,ydoBCKa 
A, M. 3aHn, H. P. Bozamoea, 


H. E. HeKaeed u A. T. iBacbKO 


(MHcmumyni o6tneii u HeoppanuHecKou 


BJIEKTPOXHMHHECKOE nonyHEHHE HHCTbIX COJIABOB I 
HHKEJIb— MOAHBAEH H HHKEjpb— §’OJlb<I>PAM 


B nocABAHee BpeMH ocoOoe BHHMaHae yACAHexcH MexoAalw 
nPAyneHHH cnAaBOB , moahOachb, BOAb^ipaMa h xpoMa c Me- 
xalJiAaMH HceAeaHOH rpynnbi. i | i 

I ,2!laHRaH paboxa nocBameHa noAyHBHHio ,cnAaBOB,MOAH6- 
ACHa H BOAbCppaMa C HHKeAeM. I > > 1 

i B npeAUAymnx HCCAeAOBaHHHX, npoeeAenHux aBxopaMp, 
dUAa BblHCHCHa BPSMOHtHOCXb BAeKXpOXHMHHeCKOrO'TIOAyHb- 
HHH xaKHX cnAaBOB c coAepacaHHeM, — ' 20% W h3 bhhhokhc- 
Apro H AHMOHHOKHCAQrO 3AeKXpOAHXOB. 

! HeAocxaxxaMH axnx MexPAOB hbahahcb HeAOAroBeqHPCilb 
sAeKxpoAHXOB H' 3arpH3HeHHOcxb noAyqeHHUx ochakob 
M exaAAHieCKHMH npHMeCHMH.. : ‘ i 

I B pasBHXHe 3XHX pa6ox 6hiAa nocxaBAena 3aAa»ia noAV- 
qeHHH BP3MOHCHO 60Aee HHCXbIX CnAaBOB HHKeAH c 20% Mo . 
H rW H H3HCKaHHe fioAee APAroBeqHbix H AemeBux aAexxpp- 
AHXOB.'' ^ 

; rio MHCHHIP aBXOpOB, HaHOpAee nPAXOAHHlHM aah 3XHX 
HEAeft HBAHeXCH aMMHaqHhifi aACKXpOAHX. 

-ABXPpaMH' 6bIAO HSyqeHP BAHHHHe KOHUeHXpailHH aMMHaKa 
bI ipacxBope, KaxPAHoft haoxhocxh xoKa, xeMnepaxypbi 3AeK- 
xppAHxa, a xaKHce HccAeAPBaHK aHOAHue npoueccBi. 

. irlHa ocHPBaHHH npAyqcHHbix ipeayAbxaxpB i CACAanu CAe- 
Ay^mRB aaxAioqeHHH. 

I yseAHqeHHe KPHueHxpauHH MPAnOAena h BOAbtppaMa 
npH, ASHEpfi KOHueHxpauHH HHKeAH . npHBOAHX X pocxy HX 
nppneHTHPrp coAep*aHHH b -cnAaBe, eofm. onbixbi nppBPAHTCH . 
npB xeMneparypfe HHXce 30®. OahEko bxo. yMeHbinaex buxoa / 

np xoKy* . . ' . ' 

i ’ ; yBeAHqeHHft KpHueHxpauHH aMMHaKa AAH cnA^BOB qOohx 

XHnOB CPnpPBOHCAaeXCH pOCXOM COAepacaHHH HHKpAH c daho^ 

BpeMeHHbiM riaAeHHeM BWXPAa no xpKy. ' 

i npBbimeHHe; xeMnepaxypbi nponecca yseAHqHBaef - BbixoA 
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C yBejiH^eHHeM njioxHocTH xoKa co;5epxakHe MOJinSiieHa 


cn^aeoB c o^HHaKOBUM cbaepxcai^HeM 
MOJIHdiieHa H ^eKTpOJIHTU ilOJIXCHfcl 3Ha»IHTe^bHO 

OTl> 1 >y 3 HH W-ja 

OpbiTM Ha yicpynHeHHux i ycxanoBKax jaaiox ochobHhhp 
=• np„roaH.\™= 

npHMecefl, b hbcxhocxh 


i j ;! ^. A. PemjpoB 

(HHCmarnym MemoAaypauu Aft CCCPJ ' 

METOflN nJlABI^H FEPMAHHJI H KPEMliHa B BAKyVME . 

n^ynpoBOAHH^cH xoJibKo npH HX KpaAHe bwcokoA xhmh- 
*TeciyH HHCxoxe npproAHU ajih npHMeHeHHH b xexHHxe. 

jTpe6oBaHHe onpeACAHex ycjioBHH njiaBKH 
9XHX MaxepaaJipB. Paho h 3 BaHCHefliUHX ytjioBHft — Maxepnaji 
njiaBHJibHoro XHXJIH. ^jiH KpeMHHH 3X0T Bonpoc He Hameji 
poKa OKOHqaxejibHjaro pemeHHH. IlbsxoMy b oGAacxH noAy- 
orpoMHyio BaxHocxb npH06pe- 
Taex npoSAesja 6ec|xHrejibHoa njiasKH. ' * ■ 

r* STOx/MOHcex 6HXb pemeH b pasAiwHui BapHaHxax 

nAaBKH, MeTOAa BepHeftSa,, npH^ 

® ® Hac-^amee BpeMa npH HsroxoBJieHHH pybHHOB 

m>eMHHft, o6AaAaa bucokhm yAeAbHHM 
narpeBa bhcokoA aacxoxH 
HecKOjibKHx AecaxKOB Mera- 
oco6ebHocxb xpegyex pa3pa6oxKR cnepHaAbHbix 
reniwaTOpoB AAa pAaBKH noaynpoBOAHHKOB^ ' i 

?^>!*“cxoxe noAynpoBOAHHKOBBix MaxepHajibB 
npHBOAOT K aeoSxoAHMOcxH naasKH hx b BaKyyiiie hL 
B axMoc^epe HHepj'Horo rasa. ITo toA we npHaHHe paboabe 


npocxpaHtxBo nean ajih njiasKH He aojiwho coAepwaxb JierKO 
Mcn.apaK)mHXCH MaxepHajiOB, BucoKaa xeianepaxypa aojiwhb 
OMX b cocpeAoxoaeHa ' no bosmowhocxh b orpaHnaeHHOM 
lO&beMe. ''■•■j I’ ' 1 ' ' ■ :■ -I 


M. A. Jlemppe 
(HHemamym\iiema.tjtyp2uu AH CCCP) 

HIcCAEAOBAHHE npbuECCOB KPHCTAAAH3AUHH 
1 ! HHCTWX jVlETAAAOB 

rioHaxHe «aHcxbiA MeTajiJi» Aocxaxoano ycJiOBlio. 

B jho6om xaK HasbiBaeMOM cxHMHHeCKH aHcxoM» BeuiecxBe 

coAepwaHHe npHMeceA Mowex oKasaxbca agcx^xomho fiojib- 
iHHM, qi;^6bi paMexpo noBJiHaxb Ha HSMeHeHHe cboActb acA- 
cxBHxejibHO ancxoro BemecxBa. / 

ripH npoheccax ^KpHcxajiJiHsauHH yc.TOBHOGXb nonaxHa 

«qHCxoe BemecxBo» npoaBJiaexca ocoSeHHo apko. 

BcjieACXBHe -jpen^meA pacxBopHMocxH npuMeceA b kph- 
cxajijie, aeM b. pacqjiaBe, npHMecb oxxecHaexca pacxyuiHM 
KpHCxajijioM B KoxopuA BCJieACXBHe 3X0X0 noixe- 

neHHo odoramaexca npHMecbK). ^ 

PacxymHe b whakocxh KpHcxajum nojiyaaioxca HepasHo- 
MepHorp Gocxana: c MeHbuiHM cOAepwaHHejn ri^HMeceA 
B HaaaJie KpHcxajiJiHsaiiHH h c dojibniHM coAefi^aHHeM 
B KOHUe KpHCXaJIJIHSaUHH. - . r B 

. 3xox tpaKx no-pasHOMy npoaBJiaexca b paanux ycjioBHax 
KpHCxa<'i<nH3aHHH: b 4)opMe BHyxpHKpHCxajrjinaecKoA JiMKBa- 
UHH npH noAyaeHHH MexaJiAHaecKHx cjihxkob, b (|)opMe 
HepaBHOMepHoro pacnpeAejieHHa npHMeceA no aahhc cjiHxKa 
npH BblpaumsaHHH MOHOKpHCXaAAOB H X. A. 

Hepa^HOMepnoe papnpeAeAeHHe npHMecH B HHCxoM seme- 
cxBe odHapyacHBaexcH b ero cxpyKxype h b CBoAcxBax b pas- 
JiHaHUx 6opAiiax; b nepHOAHaecKOM pacnpeAejieHHH npHMecn 
B KpHcxaibiax, B nepHOAHanocxH HSMCHeHna cbcAcxb afe- 
■..mecxBa-.H X. A. !'■ i.. -,- 

ripHMeHeHHe cneuHajibHHx Mep no3BOAHex npcAOTBpaxHXb 
HepaBHOMepHoe pacnpeAeaeHHe npHMeceA npn KpHcxaA.aH3a- 
AHH. H odecneaHXb, nocxoHHCXBO cboAcxb b odaeMe BeuxecxBa. 
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; COkEP:aCAHHE 

; njlEH/ PHUE 3ACEilAHHH 

E. 0. UeTpOBu ii JI. A. i tffeapuMOM. BjiHauae jiernpyiomHx 3Ae- 
MeHTOB Ha TepMOfliiHaMHiecKyio aKTHBHocTi. yrneposa 
B Y-wejieae . ■ . . I . . . . . . . . ^ . . . 

H. E. KopHuAoe. Mexoau HccjieAOBaHHH MHoroKOMnoHeHTatix 

' CHcreM Ha ocHOBe jKeaeaa . . . 

n. E. CoAbday. HccjieAOBaBUH AHarpaMM coctohhhh chctHm h 3 
BucoKoorneynopHux OKHCJioB . . . . . 

i C. M. 4>uAunnoe. KHHeTHKa npouecca odesyrjiepoxcHBaHHH cTajiH 
■®i AeepuH, A. lO. floAf^g u A. M. CoMaptm. PacTBopHMOcrb 
H aKTHBHOcTb KHCHopoAa B XHAKHX xejiese, HHKeJie H KO- 
6aAbTe H HX cHAaBax L . . i . . . . . . . 

H. A. BaroAUH u O. A. EcyH. BAHHHHe pasAHHHfaix aaeMeHTOB 
> Ha pacTBOpHMocTb yrjijepoAa BjatHAKdM Hcejieae . .... 

B. H. Uluxoe u O. A. Ecuy. MeTo;|tHKa npHMeHeHHH paAHOaKTHs- 

HHX paOTOnOB AAH HC(UieApBaHHH HKHCTHKH BaaHMOAefiCTBHH 

MeraAAa do uiABKOM I ; , . . , . , ' 

A. H. XoAodoB u r. B. MycopuH. TIpHdop aah HSMepeHHH cko- 

pOCTH paSAHBKH CTBAH . . . . . . ... 

H. 4 BoedoHoea. |/7. JT. Epyaun, r. H. EpMoAaee u ti. M. Htucy- 
AUHCKUH. HaylieHHe ABH^eHHH Mexajuia h pacnpeAeaepHa 
AprBpyioQHx 3AeMeHTpBi B MapreHOBCKHx nenax paaAHHHOS 


eMKOCTH npH nOMOUtH paAHOaKTHBHHX HSOTOnpB 
17 ' . XoAecHUKoe u B. 77 | MocAoep;. HayneHne iip 


yrenAHiomHx aagH^pK b tcao cjihikh npH homohih - paflHoaiK- : 
THpHux aneMCHToi l . . , - . . ^ . . .. . ‘ 

C. JIZoAutytuKOB u A.. M. CoMaputi. BAHHHRe CHipOHHoro npH- 
naca Ha sarpaaneHRe mapRKonoAuiHnRHKOBoA cTaan HeMe- 
TaJWHHeCKHMH BK^Hei RflMH , . . . > . . . , . j -i , 
ff- roA^dtuTeOH, if: E. Eoaotob u 77. B. CttfAtoea. Hc(ijieAo> 
BaHHe AHKBal^HPB^I>IX iBAeHHfi B CXaAbHOM CJIltXKe lipH iio- 
moiuh paAHoaKXHB|ibix ijiaoxonoB 


Jt. 77. KapazuHnBea. OnpeAejieHHe hctohhhkob sarpaaHeHHH tua- 

pHKOnOAIUHnHHKOBOH CXaAH npH ' HOMOIUH paAHOaKXHBJliJX 
I HSOXOnOB . * . 'v.K . . i . . .... . - - • • 

A E. PbidHtiHCKtiH u M. H. 'MeHbiuuKoe. Macc-cneKTpoMexp 

MAr-3 flAH HcnpepuBHoro aHaanaa raaosbix CMecefl ... . 

i A. M. rpuzopbee. Mcxoam h annapaxypa aah HaMepennH hh3khx 

AaBjieHHft ... . . . . . . 1 . . - . • • - • • • 
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Us'^t^eHKo u B. H. HuxeHKol HsMepeHHe 
S Mero^lOM HenoflBHHc- 


r «• BHCK 03 HMeTpHa u^.^kob . 

"• “ “-P' 

H. A. Toponbs u M. A. Bondapt,. BjiHBHHe ^TOMworo 

^a^npou^cu^^KpHcra..^3au„„ « rpojfi "cHcSre STo - 


“■ ".r.zr„i:r o.™ , 


ite n. HuK^m ^ p, A. E^. n«oTioii, 3 ap„a 


ro^MOCTH KBJKon, KOHTaitiHpy«>«era c» laaa 

^ 

Ten;iOT ofipaaoBaHHB! uoidKOB f AtweaHa 




Baam ^/e3H«x pyA rHapaTHofi 

M‘. B. Hocex] i£ ff. a x*-_- ' ' ■ ' ■ •.* .... 


■^. 0«««. Mexoa KOARBecTBeHMoro TepHnne- 

_ OWWeJieHHH TenaOCOfleDWaHHJI W TPnrm 

a. M. UledpuH. JIa6opaTopria« ycra^aja pm Hccaenaaanaa 

"ppS^ 

a. A. BepTMOH u A. «.’c2aipi,. Vottoto j 
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BBE AEHHE 


KHCJiopOA HBJifleTC^ij HenpeMeHHtm y'lacTHHKOM cospeMeH- 
HHX npoAeccoB npoH 3 BojROTBa_ 3 Kejie 3 a H cTana. IIoayTOHHe cTana 
B KOABepTBpax, BcapTeHOBCKHX H aneKTpHHecKHX nenax hcbos- 
UOHCHO 6e3 o6e3ypJiepoHtHBaHHH HCHAKoro H^ajuia. OSesyrnepo- 
wftnmnif ft wenfixoffiMo ge ToafcKO JMH padbHHHpoBaHHH Hyryna, ho 
H AJxa ycKopeHHH' H paBHOHepHoro aarpesa BaHHU HtHAKOrp mb- 
Tanna;'^Aaa HHreHCH^HKaiwrf OHameHHH cxaHH ot BOAopoAa, aao- 
Ta H ApyrjHX BpeAHiiX npHMeceH. 

npH BiniJiaBKe CTajra B KOHBepTepax h . MapieHOBCKHX neaax 

paBHoAecae MCHCAy yrjiepoAOM ; h KupnopoAOM, pacTBopenBoiMH 
B HaiAKOM Hceneae, AocxHTaercH peAKO. 3 to SHaHHT, htq npenpa- 
meHHO ;o6e3yrAepojKHBaHHa nocaie AoeTHHc4HHH saAaEmoro co- 
AepAtaHAH y rnepoAa bo^ohsho jibhib ny tbm CHHHteHBH njc^Abh- . 
TpamiH KHCjiopoAa, pafcTBopeHHoro B MerajuiB. 

' Ecah H M 03 KH 0 AOBBCTHi pBaKAHK) bsbhmoabhctbhh yrAepoAa 
C KHdnopOAOU AO paBHOBBOHOrO COCTOHHHH, ,T 0 HBAbaH yCTpaHHTi. 
BHABABHHe OKHCH yTABpOAa H3 , iCTaAH npH aaiBBpABBaHHH 
nocneAHB(&. IIoHHHseHHe TeaoiepaTypii noBBunaer aKXHBHocTH 
paCTBOpBHHOrO yra6po;Ha H B£13£IBaeT CMBIABHHB paBHOBBCBfl 3K30- 
TBpSfHHBCKOH pBaKAHH yPABpOAa C KHCAOpOAOM B CTOpOay o6pa30- 
BaHHH OKHCH yrABpOAal. yMBHBraBHHB paC^^BOpHMOCTH KaK yPAB- 
pOAa,, TBK IH KHCAOpOAa B HtBABSB C HOHHHtBHHBlil TBimBpaxypU 
TaKHte 6naronpHaTCTByeT pasBHXHio peaKAHH o6e3yrAepoHMiBa- 
HHH. TaKHM cmpaSOH, ! HOJiyHBHHB nnOTHEIXi CJIHT KOB OTAHBOK 
HCHJIK>BBHO, ABHCB BCAHr COABpHCaHHO OECHCAOpOAB B JKHAKOfii CTa- 
AH HOpBA ee BSmyCKOJlII H3 HBHH OTBBBanO COCTOflHHIO. paBHOBBCBH 

c yraopoAOMi ycTpaHHTB BsaHMOABHCTBHB HBSKAy yraepoAOM 

H KHCnOpOAOM ilOCJie iBUHyCKa : CXaHH H3 HBBH, OBBBHAHQ, moxrho 
B TOlk CAyaaB, ^ BCAHI KOHA6H9!paAHH paCTBOpBHHOrO KHCAOpOAa 
6yABT HHHte OTBSaaiomBH paBHOBSCHIO C yrABpOAOM npH T6BIH6pa> 
xypax BHAOTb AO SaraBpABBaBHH CTaAH^ 

HaAHBHB B XCHAKoja! CTBAH paCTBOpBHHOFO KHCAOpOABr KaK H3r 
BBCTHO, Onp.BAaAHBT H CKOpOCTb OBBlABEraH MBTaATm HB. 
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or yyjrepofla, ho h ot $<ic 
oxen^ OKHCHeHHH aerapyion^r b 

^Ahhctboj 

Y^awtt. HaoGxpAHUo hm8ti> b 
B aor njioimix cm 

Jf£L BHHHBHe Ha OCHO 

«>*nepBHx, 6jiaro«aii 
pkCTBbpeBHoro KHCJiopo«a b wL 

S cocTasa h, b co 

P«®>‘®Pa « pacnpeflenei 

isr 

* ®®® STO HSMeH! 

« tepwiTOCBo# o6paeoTRoj peayaBia 
S^. u **^ ®^^KHe, 8HeKf|oi^Lq 
^ytH»> eBbt<^a braJtiH. - 

«J^^ra HBlo^eTCH hoqp 

«To ftocTBrraercHtinyi^iif cHawaHte^rti 
*k asH^ptOH CTaJiH ioasHopoj^^VJiaaeBHi 
peaKiWH pabioibtfdHiiiar J WBH S 

« MHAXOi^’.OTaHR. /' m owi 

VOTaBdBHOHHBIWlHSHBH ^tHteiannWi 
I®*, BikaBsieHRO onnMaattmEt 

9* KHtoOpo/ta * 011^^IHe!BHO’‘ 1 

He**^ Tpefi^t ! 


popa, cepu, oSybHOBHHBa'er 
pueHTOB. 

59Aep»(aHHeH KHcnopOAa 
•H saaaneH npoaecca pac- 
‘ 9TO pacKHCJieitee, 

!^9B vH. I QTJZHBOK, ; OKB^- 

pBogcTBB Hteaeaa in 
pHBHCeHHIO KOHBeHtpa- 
tT^HBHOH cxeneHH ycTpa- 
.. PPPPeHHO iHa Manco© Ht^- 
OBHia©^ |a!tH«KOB! CTaHH 
rBerCIBHH C ©XHM, BSMeH©- 
» CepHHCTllDC BRaiOHe^H 
*® 9®^ Ba |cji^i|exBa ‘ 4:^a- 
E B ^^gKogj ©Tajm- HaeiHB 
^HHBadx >wc3io itetirpoB 
W npynAtHH nnoBasiH,- OKa- 
aepHa, eroj pocx npn bA- 
rr BocnpHHBcaHBocTfc ctbjih 
* -BOTOpofi 'H oSyCHOBHB- 
!imB, 'aHTmoppoaHOHHSie 


•« Bbkh© HeKaaH KpaiKO HajioHceHH pesyBBTaTH , BunonneH- 

HUX HCCJie^OBaHHBJ H OHpeABJieBBI HeKOTOpBI© i06iaHe HOjioHCeHHfl 
npoHScca pacKHcaejuiH CTa-uu. , SoHBUma^TBo ©thx noHoaceHHB 
ocBOBaHO Ha BKcnepHiceHTaaBHux pesyjiBTaTat, Hojiyaenraix co- 

BerCIOTMH HCCHeAOBaTeHHHH, KOTOpsie C AOCXaTOTOOH HOHHOTOH 

paaptavOxaHH Teopaao CTpocHHH MexanjiyprHHecKHX nuiaKOB, OHpie> 
AbHH^ paBHOBeCHOe COCTOHHH© MHOFHX pe atcipTW paCKHCHeHEiH, 
yt^TC MOBB im. MeroAH kbk B^AaaeHHH h 3 cxajiH aacxHH npoAyKtoB 
peaKHHHj pacKHCHCHHH, xaK H jaHajmaa HacxHH, CAenajm nonsixKy 
BCHpsiTB iiexaHHSM o6paaoBaHHfl h HSueHeHHH B jkhakoh cxaiiH 
HaCXHH HpOAyKXOB peaKHHH paCKHCJteHHH, HSyHHHH 
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fci 


. ■ l^cJiopojiCt aJieMeHT c Hpko bkidWcmituwt. w .i 

CBOHCTBaMH, o6aaflaeT 

OdpasoBaroe oRHcnoB Htejiesa f|o (bwcthtb) Fe^O^ 

(reMaTHTa)3aBHCHTOv OKL^Snoro noie^al 
ga raaOBOH ;^3H; HaXOflg iqeftr. H B KOi CTaicTO r MtPtroTi.n:.. ' 

™0C,B OKHOHOB ««.e2, BBMBHB^bS S'”™"- 

.«HarpaMMa COCTQHHHH CHCTeMM Fb— O npHBei^a Ha DHC 1 

BHCOKHX KO^eHXpa^ KHCJlSpOgJ yCTOHTOBira 

OKHCgaBoi Htegeaa hbhhiotSb rena^ a MarHeSrax; KOTODSrj&^ 
HHxepBaJe aaMeaeHaa Koa^earo*^ 
KBcaopoaa. Haaama OKHcea ateaeaa (bhjctht) ycxoaS b 
cth BHcoKax xeMaepaxyp; naate 572“ axox okhc^ 
i iraraeraT c oxaej^aaaeM ateaeaa. ^ oaax 

KHcaopOflaB BiocTaTe, aaa ycTaaoBaeac aaoniMir 

aacaopoa Bxoaax b peaxeray Biocxara, saMemaH 
rpynny FeOi B cooTBeTCTBHH^™M 
B BracTaxe apeacxaBaeao, oaeBanao aai t jibvx^to« 

Hoesweaeso aaa, apyrai^ caoBiSS b ® xpexsaaeax- 

K paccMoxpeaaio BoaDOcra ®" cxaaeBapeaaa a 1 
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SaBncHMocTb pacTBopHMOCTH KH cnopo^a B hchakom ‘kteneae 
OT TeMnepaTypu npeACTaBnena jiixhhi >Hi paanejiflionieH o6jiacTH£i- . 
a Li Lfi. IIpeAejiBHafl pacTBopHMO STB RHCJiopo;ta b sceneae npH 
vreMnepaType nnaaneHHfl nocjieAHerc cocTaBnaeT 0,21 npoxteHia. 

HamiHHe b Htenese pacTBopes Horo - KHCjiopona . BBiausaeT 
«CKaH(eHHe .pemeiilua aieTaajia, c]ieA<iTBHeM vero ABJineTCfl hsmc- 
HCHHe MexaasiaecKHX, MarHHTHsx, aneKTpuqecKHX h 
cbohctB Hteneaa. , 

CneayeT dTMeTBTb, nxo b oTJUtaae oT paHee'^iiy6jiHKOBaHH£ix j 
JtaHHUX ([41 H PQC. 1), paCTBOpHMCCTB KHCnOpOAa b 
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BO MHoro pas MeHbme, <aeM 
BjIHHHHe TOM- 


nepaxypu HapacTBopHMOCXB 
KDcnopoAa B a h y Hceneae 
npeACTasneHO Ha pnc. 2 . 
IIoHHHceHHe treMnepaxypu 
B£i3£iBaeT CKa4Koo6pa3Hoa 
HSUeHeHBe paCTBOpHMOCTH 
KHcaopona npa nepexone h 3 
Y- B a-Hteneao h pesKO 
yHeHbmaeT pacTBopHMOCTB 
ero B «c- 3 Kene 3 e. dxo B 3 ue> 
HCHHe paCTBOpHMOCTH, (^Of 


BHOM B3 paCTBOpa KHcnopo- 
«a, - 


I BcneACTBHe Koxoporo cyiH^ 

**1 CTBOBHO . H3Me^I0TCH^ CBOB- 

I cTOa M^anBa. TaiuiH o6pa- 

| aoM, ecjiH KHCJiopOA yAep- 
3KaBCH B a-Hcejiesa h pacxBop OKas^cH ho KaKHis-Td HpHBHaaM 
He paanoBtHBioHMCH j to npn HepeijroAe is -otr b Y*3K©Jie3o bchoa- 
OTBHe pesKoro BOHHHteHHH pacTBoptmodTH KHCBopoAa CTapenne 
, Htexcesa HeHsSeHtHO^ dxo o0CTt>flTeHbcin3O Heo,6xoAHMO HMexb b BHAy 
npH B£i6ope MHTKpro wenesa, CKaakeM KOTOABHoro,: npoAHasHa- 
.HCHHoro - AaH CHyHtSEi .HpH 'HOBioneisaEEcic TeMHepaTypax. 

K '-HacTOHiAeMy BpeBKHH HOByBeicu^ocTOBepaue AaHHue othO'- 
-ciiTeABHO BBHflCTifl xeifflepaTypu Ha .pacTBopHMOCTB KHCJiopoAa 
B hcbakom Htenese h HsyBeHO BBHHHHe 'cocTaBa nuiaKa Ha pacnpe- ; 
HaJieHHa KHCHopoAa’ MeH^Ay sOHtRHM Hceneisou H axnaKbu. Hobbi- 
nieme tobhocth pesyHBjraTOB BKCHepHMeHra AocTHrHy.xo sa caeT 
HpHMeHBHHH xepMPHap jsorpyHteHHH I HpH HSBiepeHHH TesinepaTy- 
pai, yjiy ameHHH TexHHKBi oxbopa npod MeraBBa h mBaKa h hchobb- 
aoB^HHH 6oBee cosepn^eHHO^ annapaTypEi abh bnpeAeBeHHH 
coAepHtaHHH B MeraBBe| KHcnopoAd* I 

JO ; ■ ’"'V 'i; ■' :i ■ . ,i I ■ .. ' - 7 . . . : . 


Ta^op H HsHMafl [5] onpeAejiHAH pacTsopHMOCTB khcjio- 
poAa B whakom MceBeae, HaxoAaiAeMCH b KOHxaKxe c aaKHCBio 
Htenesa. HcnoBBSOBaHHe BpaiaaioiHeHCH HHAyKHHOHHOH .nera, 
HOr SaHBBeHHIO .aBXOpOB 3TprO HCCBeAOBaHHH, yCXpaHHBO KOHXaKT 
HuiaKa CO :CTeHKaMH| thfah h, KaK cjieAcxBHe axoro, — sarpHane- 
-HHO HIBaKa ApyraMH OKHGBaMH,. I . 

BBHHHHe , xeMHepaxypBi na pacxsopHHOcxB KacBopoAa b wha- 
KOM Bseneae hbh,. .BHaae, saBHCHMOCXB KOHCxaHTu paBHOBecHH 


(PeO) = [01; 
_ 1%01 
■ (FeOV 


^0— /poOI. (4) 

PT xeMHepaxypH ToHBop h HanAiaH npeAcxaBHBH ypaBHeHseM 

Ig r% o] = 


- 2,734. 


■'1 


(2) 


iB ypaBHeuuu (1) Ko^eHxpaHHH KHCBopoAa b niTiaKe oSoBnai- 
Bena nepes (FeQ)/ — cymiapHyio KOHAeaxpaAmp aaKHCa HteBesa, 
xaK KaK B pasHOBeCHH c Hceaesoi^ naxoAHTca napHAy c saKHOBio 
^eaesa H okhcb Hceacaa. XIp'HHHMaiox, axo nocBeAHaa aa rpanaAe 
inaaK r— MexaBB nepexoAHT B aaKHCB HteBcsa; oxcioAa • i 


(FeO)< = (FeO) + 3 (FeM» 


niBaKH, eCXeCXBeHHO, HBBHIOXCH MHOrOKOMHOHeHXBXJMH pad-- 
XBppaMH, H Hoaxouy pacnpeAeBeHaeKHCBOpoAa MCHCAy nOAo6H£[M& 
HiBaKaMB B. skbakhm aceBesbu onpetAeBaexcH iKOHACHTpaHHea aali- 
KHCH HCeBBSa B HUiaKe XOBBKO B^ TOM CByaae, eCBH mBaKB HBBHIOlSr 
CH HAeaBbHUMH paCXBOpaMH H KOa^&HABeHX aKXHBHOCTH 3aKHCB 
HteBeaa paBBH eAHHHAe. . ■ ■ ji 

Akthbhoctb saKBCB ateaesa b KaKoi^-Bado nuiaKe mohcho npcA- 
CXaBHXBI B BHAe OXHOmeHBH. COAepHtaHBH KHCBOpOAa B HCHAKOak 
}KeBe3e.l%0]xv HaxoAfitAeroca b paBHOBecHB c bxhm niBaKOM, AP- 
BeHHOro Ha coAepatasaBe KBCBopoAa B'ataAKOM Hteaeae,^ HaxoAB!~ 
n](eMCfl B pasHOBecHB c hbcxob .aaKBCbio aceBeaa, apa xoh we ca^ 
MOB xeMnepaxype [%0]n,ax;HBH , | 


[%P]* 


( 3 ) 


TpyAHO HpeACT^BBXb, HXO BUiaKB HBBHIOTCH HAeaBbHHMH pac4 
TBopaMH H axo aKXHBHOCTb aaKHCH weBeaa b ihhx paBHa mpbbhou 
AOB e 3xoro OKBCBa H HuiaKe. Ha HpaKXHKH cxaBeBapeHBH H3Becxr 
I HO,, axo OKncBHxeBbHaB .cbocoShoctb maaKa no oxHomeHHio k 
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®®| TOJIBKp OT COAepHCaHHfl -B m.nny;fe 

3aKHCH Hceneaa^HO h ot aajuiHif a b He&t TaKHXOKHCjioB, kbk kpom- 

nmtAi:. wn7Yl:.TTncl n nnirma! i ' : 


Heseu, OKHCB KajiBipu H ApyrHei , 

PeayjibTaxBi iSKCnepHMeHTaJiBHHx oiipeAejieHnH, BBmojmeHHtix 
^HUMaHOM coBBiecTHO c TdHJiopoM H <l{reTTepcour [5, 6] 6 £ijih hc- 
nojiBsoBaHza ajih BfiiHEtcne^H aKT^HOote saKBCQ Hcejiesa b nuia- 
Kax pasjiHBHora cocxaBa. Buno noKasa&o, hto b umaKax, coctoh- 
I bbsx KaK h 3 saKHCH sKejiesa It okhch KaiiBi^Hfl,i laK h h 3 saKHcn 
I Hcene^p,. OKHCH KanBQHB H iKpeMHpaeMai HaSjnoAaexcH otkjioh 6 hb& 

, OT HAeaJiBHoro.'i i ■!-' I ' ^ 

CneaoBaTenBHO, KOHCxaHTa paBHOBecHs peakpHH (1) AOJiHiiHa { 
DUTB npeACTaBnena oxHompHHeM KOHAeHTpaiptH kHcaopoAa b ace- ■ 
Jieae k aKTnBHocTH saKHCHj b nuiaKe, t. e i . 


^o = )- 




(4> 


= t»/o01 

i ®(FeO> .,j i , 

Ko9$$HAneHT aKTHBHOc|TH BHCTOH 3! KHCH JKOJICSa, TBK 3K6 KBK 
H KHCaopoAa, pacTBopeHHpro b hshakom weneae, paBen eAHHHi(e. 
rt BuiaKax, coAepxtaBpix, ^poMe aaKncik kteaeaa, ApVrne oBncati, 

aKTHBHOCTB 3aKHCH JKoaesa MOHJHo njHHaiB, paBHbfi ACHCTbek- 

HOH KOHaeHTpamiH 3Toro OKHCJia! l OHBeHTpaAHk TOH saKHfiia 

Htenesa, KOTopaHj cnocoSHa k nepeAaae KHcaopona h 3 mjiaka 

B Meranjii; . . ' / ’; . ’ v | ■ i; • i 

Ecbh C(FeO) = H mjiaKa m bhctou saKHCii Bcekesla 


T<Feo) — a coAppataHBte KHCBopoAa b ihoiakom iwejiese, Bas 
mencH B paBHosecHH c i arku buibkom, dooTBexcTByeT npeiiejiv 

TBOPHMOCTH {O/oO] = (%Ol4ax. TO tToOlil,,, T. 0. 

HQCTB aaKHCB Htejieaa b j mjraKe AencTSHTejiBHO onpeaejiaeTba 
ypaBHeakeM (3)., .J I ' 'J ■ -■ , .■■■•:, ' . 1 , 

HanpnMep, npn 1600° juaKCHMajiBHaa pacTBopiiMOCTB KHdjio- 
poAa B»HAkoM wejiese, Has;oAkmeMCfl| noA i mnaKOM h 3 ancTok 
saKHCK wejieaa, paBHa 0,23inpoAeHTa, aiaKXHBBocTBaaKHCH weapaa 
B TOM bbh HHOM mjiaKe, 0Tj|iHBaK>meMCfl| no cocTaBy oT HHCTOu pa- 
KHCB Hiejiesa, npH TOH Hce TeMnepaType! 6vn<i« r 


Sysei paBHa 


_ [%l0] I 

°(^®0) — Q 23 *1 


( 5 ) 


! Echh B wh;^kom ^eneae^ HaxoAHmeMCHl noA mjiaKOM, conep- 
19%. CaO, 38,38 o/„ SiO^ 
10,76% MgO H 0,55% AlaPs npn 1600° paciBopeHo 0 093 % khc^ 
jiopoAa. TO aKTHBHOCTB 3aKHCH Htejieaa b btom mnaKe paBHa, 
<*(FeO) 7=^ o,09o : 0,23 == 0,4* ! 

SHaHeHRH pKTHBHpci^H saKHlcH JKenpsa B HKiaKax npH 11600° 
OBtJIH BUHHCJieHBI H OnyOjIHKOBaBEt [7]: I ^11 


r 




nSMeBOBHe aKTHBHOC^H 3aKHCH HCejieSa B HIHaKaX B SaBHCHMO- 
«TH OT COCTaBa HO^JieAHHX : MHOrHej^aBTOpU odlflCHfllOT HajIHHHeM 
, B HinaKax pasjiHBHBix coeAHHOHnp MeacAy OKHCJiaMu — ■ komhO-, 
HeHTAMH mnaKa. HajmnHe hoaoOhbix coeAHHeHHH b noAaBjiHioiAeM 
OoJlBHlHHCTBe CJiyHaBB HBJIfleTCH npOHSBOHBHBIM AOHyniCHHeM, 
H03BOJIHIOHIHM HOJiyHHTB ABHIBI HOHpaBKH, HeoOxOABMBie HpH CO- 
I oTBeTCTByion^x pacaeiax; ho 3 th nonpaBKH hocht ^opMajiBHUH 
1 xapaKTep H HO OTpajkaioT cyiHHocTH HBHeHHfl. 

ii PaCHJiaBJieHHBio nuiaKH, |«aK 3 KcnepnMeHTajiBHO ycTaHOBjieHO 
1 X'JialBHBIM oOpaSOM COBeTCKHMQ HCCJieAOBaTeJlHMH, HBJIflKtTCfl HOHHBI-f 
MB pacTBOpaMH. Ecjih 3 TO TaK, TO OKHcaeHHe Htejieaa, HaxoAame- 
i rocH B koHxaKTe c HHCTOQ saKHCBio Hcejieaa, aoji’kho 6 htb npoA- 
1 CTaBaeHO ypaBHeHHeH - | 

V r Fe(„., + [O] i= (Fe^-^) + (pH, ^ (6) 


T. 10 . HaHHHHe B HCHAkOM Hcejieae pacxBopeHHoro aioMapHoro khcjio- 
pbAa HBJIfleTCH cjieACTBHeM nepexoAa HS HiJiaKa BMCTajui aBHOHois 
KHCjiopoAa. ' i ■■ ■ ■- ■ i': e ■ ‘ ' 

SaBHCHMOCTB KOHCTaBTU paBHOBeCHfl peaKHHH (6) 


«(Fe*+) 

I%01 


I 


(7) 


OT TeMHepaxypu onpeAeJiHeTCH ypaBHeHHeM 
f ■ -^-2,57. 


i ■ J 


(8) 


!| OiKHCJIHTejlBHafl CHOCoShOCTB peaJIBHBIX HUiaKOB aaOHCHT OT 
KOHHeHTpaiHHH B HHX CXLOJKBMS. aHHOHOB, T. 0. Onp0AeJia©TCa 'CT0- 
neaBio OTKJioHeHHfl pacnjiaBJieHHoro nuiaKa kbk pacTsopa^ ot 
: HAeajiBHoro. HanpHMep', HuiaKH^, coAepacaiAHe bbihio 10% KpokHO- 

30Ma, yfl<0 HO flBJIflIOTCfl HAOaJIBHBtMH paPTBOpaMH. i 
. KoHCTaHxa pasHOBecHH peaKHHH (6), c yaeioM cocxaBa npp- 
MUpiAeHHBIX IHJiaKOB AOJlHCHa 6 bITB npOACTaBJIOHa ypaBHOHHOM: 

.1 — :^(Fe*+) ^(fe*+) /(0»-> -^(O*-) 

' i' '■ I ■ 1 -iroO] ■ ‘ ^ 


(9) 


J , 


TAO N HOHHBie AOHH HOHOB HCejIOSsi H KHCJIOpOAa B HUiaKO- 

Akthbhoctb saKHCH flcejiesA b mjiaKO, ckoOoAflOM ot KpoMHO-c 
3eMa, paBHa ee mojibhoh aojio, tw e. b btom cjiyaae aKTHBHOCTB Ka- 
j thohob Hiojioaa paBHa imojibhoh aojio a(Fe>+)^.^(Fe>+)U ko 3 ^^hhb 0 ht 
aKTHBHOCTH KaTHOHOB HSOJieaa 'f(Fei+) = 1- , 

, B maaKo, cocToampM tojibko hs aaKHCH Hceaesa iV'(Fe»+j = 
= iV(o»-) = 1 b 3TOM cjiyaae : ypaBHeHHfl (7) H (6) npHJiyT cjieAy- 

lOIHHH ,BHA : . ■ . . M ! l' ■ ■ 


K-o- 


{%o]* 
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Ko3$$HimeHT aKTHBaocTH. KaTHoaa aceneaa ana peajiBtajx 
npHHHTB paBHHM e«HaHae H CTOTaxt, aTQ> OTKJIO- 
S™ H«eaai.Horo aBjiaetca cjie«cT- 

BHeM HSHeHeHHH aRTHBaocTa aaaoHa KBcnopona iron BJiknaHeM 
® »Py^ hohob, KpoMe-KaTTOBa taeneat.B^oa 


. Ji-a _ . ^(FeH-) /(qV-) 

® ^ l^oi ■■ ^ 


( 10 ) 


B OKHf^TBJUHux mnaKax oTKaoHeBaa ot a^Keajibaoro noBe-" 
fleH Hg BH BBaHH raaBHHM o6pa30M' HanaraaeM KpeMP&eaeMa. Hanmie 
ppnHBHBis HccaefloBaTeneH 6unH HCnoaBSofiaHii npn ycx^OBne- 
HHH BnHHHHH aHHOHOB SiOf Ha KOa^^HRHeHT aKTHBHOClH^OHa 



V — ‘ muaijp- 

^HaHBHTa aKTHBHOCTZ aHHO- 

Ha KHCHQpOAa OT KOHBlOHTp^- 

» maaKo Kpes*He«Hcao- 
pOAHoro aHBOHa 6£ina npeA- 
CTaBHOHa aMHapaaecKHM 


■ j ■’ ; teAo^i ==!■: >- ■■ - 

= 1 ,53^(8104-) i-. 0,17|, (1 1) 


\ia 


KOTopoe'onpeAeaaeT aonb- 
HceHse npHMOH i na pac. 3. 
B yHOHHHyTOU BCCHBAOBa- 
hhh iS] 6ujio ycraHOBJieHo, 
aip aHaaoraaHQe Bjmwww ft 

Ha KOa^HAHeHT aKiRBao- 

CiTH aHH OHa .. RHcaopoAa b 
H uiaKaz OKasHBaioT cn6»(- 

HH© aHHOHH $6c^Opa; MBl 

MoweM AoGaBHTB ~ H aaio- 


PhC. 3 . 3 aBECBMOCT)b KOS^BIVeBTa aK> 
THBBOCTB aHHOBa KflO^OpOBa OT ' KOBB^B- 
TpaHBB KpeimeKHcaopoAHoro asBOBa [SJ 


Ta^H o6pa30M, okhcau- 
xaiiBHaa ci£oco6hocti> mna-; 
KOB o^eAeoHercH kohaob- 

KHMOpOAa H <«*OHCHBIX aHHOHOB KpeMSH?foVpaTaB^™X“' 

OnpeAPBHB tab™ oSpaaoM OKHcaHTeaB^yro cSoc^SaS^al 

Ka, npHanaeM, BTb okbcbh Mer^AAOB CaO, FeO S MrO 
B OTHOmeHHH coa^taHHH OKBCBHTeHBHoro HoxeHA^aAa^k? _ 
KOHAeHTpamiB B HeM aHHOHb^ -KHCBOpoAa paBHoTeSr.TaK Ban 


AHCCQAHaBHH' Jiio6oro h 3 nepeBHCjieHHSix MexajinHBecKHx okhch'ob 
I ipHBOABT K BOSHHKHOBeHHIO B BUiaKe aHHOBa KHcnopoAa. HoApS- 
HaH PBBHKa MeTaBBBBeCKHX OKHCBOB, KaK I^OKaSaJI O. Echh- 
[91, hshhotcb BeAOCTaTOBHOH. HepexoA aHBOBa KHCjioppAa h 3 
mnaKa b MeTainn conpoBOiRAaBTCB HapymeHHeM sjieKTpoHeHTpanb- 
BpcTH A^yx, conpBCKacaK)niHxcH ;^a3. HaJiniH© CKaiKa BOTeBAHana 
Ha rpaHHAB pasAejia BTHX. $aa MOHtex ^bitb ycTpaHeHO, ocAh ne- 
pexoA aHHOBa KHCAopoAa b ! s^ejieso GyAer conpoB<!>HtAaTBCH ne- 
pexoAOM B HiAaK KaKoro-AH6o aHHOHa HAH Ka;^oro-jiH6o KaxHOHa 
H3 BODiaKa B HcejiPso; ^b sthx cjiyBaax ajieKTpoHefiTpaABHocTi. 6yAer 
coxpaHpHa. HaHSoAcje BepoHTeH nepes^oA Hp nmaKa, OAHOBpbMeH-. 
HO P aHHOHOM HHCAopoAa, KaTHOHa iKeAeaa; npaKTHAecKH ho mo-; i 
ryx AepexOAHTb|H3 nuiaKa B ACOAeso KaTHomi KaABABfl h MarHHH. 

B. 3TOM • OTHOHjeHHH,: CABAOBaTOABHO, MeTaAAHAeCKHO OKHCAM, 
npHcyTCTByioBaHe b nraaKax, HepaBHOAOHHBi. Hom- ace onpeAeAaeT- 
ca .OKHCAHTeAbHaH CnOCO^HOCTB HIAaKa? 

OKACAHTeABHaa cnoco6HocTB HiAaKa, ecAH MB! npHSHaeM pac- 
HAaBjieHHBie HiAaKH KaK .HOHHBie pacTBopH, lonpeACAHexca BHa’ie- 
npoH3B,0AGHHH HOHHBIX APABK KHCAOpOA© A JKOAOSa, paCXBO- 
peHHux . B niAaK© N N ^o*-) Han, axo 6oAee xoahoV iV(Fe*+) X 
X /(0=>-) I 

B aeM saKAioaaetcfl ochobho© . pacxoap^eHHe c pane© npHna-' 

TEIMH nOAOHteHHHMH? PaHeO C.aHTaAH, axo OKHCAHXeABHblH noxen- 

AHaA HiAaKa onpeAeAHexca KOHAeHxpaAHeH b hom okhcaob we- 
Aesa^HAH, HpHHaB bo BHHMaHHe HOHHyio npapoAy CBaaea b nDia- 
Kax, nppH3BeAeHHe(H KOHAeHxpaAHH KaxHOHOB weAesa a annoHOB 
KHCAOpoAa. Ho B 9|roM CAyaae aHHOHBi KHCAOpOAa Mor^H boshhk- 
HyxB AHHiB B pesyABxaxe ABcboiAiaAHHi saKaica Hceaesa. Hbiho 
M£ i;canxaeM, axP Bce aHaoHU aacAopoAa, Koxopue boshAkah b pe- 
3yABxaxe AHCCoi^aAHH i okhcaob MexaAAOB, hbahioxch cosAaxeAH- 
UH I OKHCAHxeABHoro HOxeHAHaAa HiAaKa. Koa$|»HAaeHX aKTHB- 
Hocjra aHHOHOB- KHCAopoAa yaHTEiBaex, axo HapflAy c KaxHOHaMa 
HceAesa H .aECHOHaMH KHpAopoAa b aiAaKax npHcyxcxBlyiox H-6oAee 
CAOAtHBlO aHHOHBI, HBAHaHe KOTOpSIX HpHBOAHX R nOHHWeHHiO 
aKTHBHOCTH aHHOHOB KHCAOpOAb. ” 

Ha npaKXHKH cxaAeBapeHHHl asBecxHO, axo BBicoKaa okhcah- 
xeHBHaa cnocoGHOCxB nuiaKa i^owex 6 bixb oSecneaena 3 a caex 
AOBBimeHHH B^HCM KOHACHTpaABH OKHCAOB HteACSa H BBICOKOH 
KOHAeHxpaiAHea aKTHBHBix aHHOHOB KacAopoAa; aocAeAHaa, npa 
Apoanx paBHUCx ycAOBHHx, AbcxHraexcH AyxeM CHHweHHH coAop- 
HtaHHfl B lAAaKe KpeMHeaeMa. j ^ 

VseAaaeHHio CKoppcxH nepexoAa KacAopoAa as niAaKa b mb- 
XaAA CnpCo 6 cTByK)X CHHHCeHHe BH 3 KOCXH AIAaKa, axo Mofeex 6 bitb 
A ocxarnyxo nyxeM i H 3 MeHeHHH ero cocxaBa hah cxenena ^arpeBa 
H yMeHBineHHeM i rpaAHeHxa KOHACHxpaAan KacAopoAa b n/AaKe 
3 a caex rAaBHUM o 6 pa 30 M nepeMemaBaHaa. ; 


-i. 
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Qpenen&Hoe cp;ifep»aHi[e i^HCjiopoAa,- pacTBopeHHoro B BtHS-r 
KOM MBTanjie . Bpsc BinmaBKe CTaiiH B MapTBHOBCRHx H ajieKTpH- 
necitax- Beaax b jKOHiie OKBcanTejiBHOFo irepHOAa miasKB^ hbh 
aKTHBHCtcTB KHCJiQpoAa B Mexasine aasHCHT ne tojibko ot 

■coc TaBa omaKa a TteuBepattypu, bo h or KOHiteHTpanHH b Meranne 

Jtpyriix P^eMeuTOB, b nepByio -OBepena yraepo/^a.: 

Ocym^CTBjieHH|e npontecep oSeayrjiepoBCHBaHHR bosmobcho, ecjra 
K^caopoffa, paciBopeHBoro b b^akom ueTanae — 
"B^nie OTBenaioiBeH pasHOBecB^ c yraepo^oaf — 

I AQJc npH AaHHC|H TeMoep^Type. B cbok> OBl^jpe^b nepexPA khc- 
■aopoAa H3 iBiJiaKp b - Merajin. B03M0HceH, ecjm ^aKTHBecRaii' KOH-' 
BteHTpamira imcaojpoAa' B. Meranae [% 0 ]^ HBBte KOHitaHTpamiB, 

YtnnAnaTntounn ’miinomirau _ 


•uupoMwiHeMOB sHaaeBBeu Kpa^BKoeHTa pacitpej 
po«a MeMSAy mnapoM h MeranaoM — l% 01 n,* flpyrBMH caoBaMH, 
Bpoi^ecc o 6 e 3 yraep<mHBaBHH BO 3 M 0 »cra npa co 6 jnoHfeHHH caeayio- 

iRero HopaBeHCT^a , 


l%Oln,>l%Ol*>[% 0 ]c. 


<12) 


SaKaioBeBBe 


KoHi^ejEn|Bh,mt 0 KHcaopoAa, pacTsopeHaoro b McaAKOla B{eae 3 e> 


BaxoABBi^cfl B iKOHTaKTe CO maaKaMH pasanaHoro cocxaBa, 
HOBcex 6 mtb onpeAeaeHa p yaeioM ROHneHTpaBHH » nuiaKe Kaimo- 


HOB aneaeaa h aKTHSUBOcxB aHHOHa RHcaopoAa^ xaj^ KaK ox axHx 
SHaaeHHH B ochobhom. sasDCHT oKHcaHxeabHUB noTeaaHaa nuiaKa. 

B npaKXBKe cxaaesapeHHB yseaBBeBBe KOEaeHxpaBHH OKBcaoB 
Hteaesa a yMeHBnue^e KOHaeHxpaaHH: cao»aiix anaPHOB b Biaake, 
noBEnneHae- xeunepaxypu a cHaaosaae Basaocxa xnaaKa acaoaB- 
syiox A^a noBHiaeHBH jOKacaaxeaBBoro aoxeaaaaaa aiaaKa 
a ycKOpeHaa aeplexona aacaopoAa aa maaKa B i Mexaaaa. i 

KoHaeaxpaaBBl Kacaoppaa b acaaKOM Mexaaaei a aoBae okbc- 
auxeaiiHoro aepapaa aaaBKa saBacax raaBHEoi oSpaaoM ox cbaep- 
HtaaBH B Mexaaae yraepoaa. . ’ 


\ r ^ a a a JI , 

PACKnCJIHTEJIbHAA CDOCOBHOCTb 3JIEMEHTOB 


CnaHceHae Koaaeaxpaaaa pacxBopeaHoro b HtaaKoa cxaaa khc- 
aopoaa aocxaraexcH nyxea o 6 pa 30 BaHHfl aepacxBopaMBtx b mg- 
xaaae oaacaoB sneMearoB, ; o 6 aaaaioatax 6 dai>niaM cpoacxBOM 
K Kacaopoay) HCM Hceaeso. CxeaeaB aoHaHceHaa KOHaeaxpaaaa 
pacxBoj^eaaoro aacaopoaa, npa apoaax pasaux ycaoBaax, 06 ^- 
caoBaeaa paCKacjtaxeaBHOB cnoco 6 aocxi>H> acnoai> 3 yeMoro ajife- 
MeBxa-paCKHcaHxeafl. I 

PacKHcaaxeabHafl cnoco6HOCX£ aaeMGHxa MOHtex Sbixb onpea©- 
aeua Kaa KOHaeOTpaaaa pacxBopeaHoro b acaaKOM aceaese khc- 
aopoaa, Biaxoafliaeroca apa aaaHoa xesinepaxype b paBHOBecaa 
c oapeaoaeBHoa KOHaeaxpaRaea aaeMeaxa-pacKacjiaxeaH, xaKiKe 
pacTBopeHHoro b HcaaKOM Hteaese. llpa cpaBaeaaa oxaeabHEix 
daeMeHXOB-pacKHcaaxeaea mohcho CBHxaxB, wo 6oai>nien pacKHC- 
aaTeaBHoa cnocodaocxBio oSaaaaex tot Baeaeax, aoxopoMy npa 
aaHHOH xeMnepaxype H oaHHaKOBoa KOHaeaxpaBaa b hchakom Hce- 
aese cooxBexcxByex 6oaee HaSKaa KOHaeHTpaaaa Kacaopoaa. 

MoHtao 3a pacKacaaxeaBHyio caocodaocTb aacMeaxa apHHflXb 
cxencHb ero BaaHHHH Ha pacxBopaMOCXb Kaoaopoaa B xcaaKOM »ce- 
aeae. OaeBBaao, aeu 6oai>me npa aanaoH TeMnepaxype pasHOcxb i 
MCHgty coaepSKaaaOM Kacaopoaa,' pacTBopenaoro b hhcxom ataaKOM I 
Hteaese, a coaepHcaHaeM Kacaopoaa, pacxBopeHHoro b Hteaese, I 
coaepHtanteM aaeMeax-pacKapaaTeab, xeM Bume pacKacaaxeabHaH 
choco6hocxi> saeMeaxa. 

B HacToan^ee speMaV SKcnepHMeHxaabHO onpeaeaeaa pacKnc- 
aaxeabHaa cnoco^HOCTb 6oabniHHCTBa saeMeaxoB-pacKncaHTeaea, 
acnoabsyeMbix B cxaaeBapeHHH. 

AHaa6oaee. 6aB3KO ycaoBaau pacKacaeHaH b npoM£iniaeHH£ix 
neaax cooTBexcTByiox asHHue, aoayaeHHbie npa aenocpeacTBea- 
UOM onpeAeaeaHH paBHOBecaoro cocxoaaaH peaKBaa pacaacae- 
hhh, KOTopEie B oi^meM BBA© Moryx Sbixb apeacTaBaeabi, ksk 

2 A. M. CaMapnH ^ ' 17 
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peanmiu BsauMOAeiicTsuH pacToopcHH&ix b HfuAKpM Htejiese kqc- 
JiopoAa ik aneaieHTa-pacKiicauTenH ; i 


a: [O] + 1/ [£] = (r. 


B pesyjifcTaTe noAoSnoro BsaiijMOAciiiCTuiiH o6pa3yioTCH ohhcjibi 
3jieMeHTar-paCKHcljiH;reAH b rasooCpaaiiloM, jkhakom n.nn tbgpaom 
BHA e, HepacTBopnMHe: b Htejiese]. i 

KoHCTaHTa paBHOSeCHH, yAHTMBaa OTCyTCTBne paCXBOpHMOCTH 
oGpasyioiaerocH I OHHCJia b jkhakom iKeaeac, oco6eHHO b o6jiacTH 
HHSKHX KOBjq^HTpaAiiii ajieMeuTa-^acKiipjiHTejiH, MOJKex 6i>ixi> npeA- 
cxaBAGHa ypaBiieimeM ;■ i i 


A";3= 

flpit ncnojibaoBaimu noAoSHc ro MGxoAa onpeAeneHna paBHO- 
Becaa d 6 wHHO b oBiicjieHHoe acHAKoe iJKejieao'i npn onpeAejieHiioii 
xeMnepaiype BBOAax aaeMeax-pacKHcauxeab, a saieM yate Bixsep- 
AOM Mexaaae otapeAeaaioT coAepataHiie aaeMeHxa-pacKHcajHxeAa 
II KucjippoflA, caiixaa, qxo Hx. KOHAteTpaAHii loxaenarox Aocxaray- 
TOMy npH AaHBQu i xeMnepaxype paBHOBecaio.i Tobhqcxb noayaea- 
- HBix iipu 3 XOM AaHHi^x saBHcuT ox xoro, pacKOJibKo nOJIHO 6 hlll 
yAaaeH iia a<HAitprojMeia:laa odpasofikBiOHUck OKHcea aaeMeaxa- 
pacKiicnaxena, ypH: KaK b xaepAOM Mexaaae Bea&sa c Aocxaioanou 
AJiH noAo 6 H£ix JHccaeAOBaHHH xohhocXbk} pasAGABHO onpeAeaiixB 
pacxBopeHHBiu KucAopoA H KHCAopoA B BacXHAax, oCpasoBaBmitx^ 
oa B : npoAecce KpacxaAAnaamiH Mexaaaa a ocxaBinaxca ija no- 
caeAneM. 9 xo ii aBaaexca ochobhbim a cyatecxsenHUM HeAOCt^^xKOM 
xoABKO ^lo uBJiOHceHHoro MexoAa onpeAeaeaHa paBHOBecuoro 


.MoacHO npiialHaTB, axo Goaee jAocXoBepaHe Aanaue o pacKiic- 
jiiixeABHoii cnoc!o6HOcxH oxAeABHiiix aaeMenxoB duan uoayaeHBi 
nyxeM aKcnepnMeiixaAbBoro oapeAeaeaiia paBHOBecna MeatAy ra- 
soBoii ^aaoii, cpcxoaniefi na boahoxo napa a BOAopoAa, h aaeMen- 
rpM-pacKHCAuxeaeM b atnAKOM aceAcae: 


y {E\ + .xH20(r) — -EyOx {ri, }«; t) + H2(rj: 


Sagcb BsaiiAiPAPBcxBae paoxBopenaoro b acnAKOM ateaeae aae- 
Meuxa-pacKHCAHxeAa c BOAaabiM uapoM xanate npiiBOAHX k o6pa- 
apBaaaio okhcab aAeAieaxa-pacKacAHieAa, Koxopufi xioaiex 6bixb 
B raaooGpaaaoM^ aoiAKOM hah; xsepAPM BHAe.l KPiicxaHxa! pasno- 
BGCBH pGaKAHH (14) HBAHGxcH npoHaBGAeHneM oxHomeHita nap- 


imaAbHBix ABBAGHiui BOAHHoro napa ii BOAopoAa b I'aaoBoii cAiecn 
B cxeneHH x n KOHHeiixpai];iiH b pacxBope aAeMGHxa-pacKiiCAiixejia ' 
I B cxeneHH y. ' - ' 

1 ' Boagg BHCoKaa xohhocxb peayAbxaxoB aKcnepnAienxaAbHHx 
onpeASAGHHU npH ncnoAbaoBannH axoro aiexoAa oSecneaena 6Aa- 
roAapa xoAiy, axo OKliCAnxejibHbiu noxeniinaA xaaOBoir $a3bi 
PhjO t Phs b MOMeax, AocxH/Kenna paBHOBecna xoano ycxanosAen, 
a aiOMenx AocxHatenua paBHOpecna oxaexAHBP naSAiopaexca no , 
nOHBAGHHIO OKHCHOH HAGHKH Ha noBGpxHocxn pacHA'aBa. - 

PeayAbxaxbi Aioryx oiixb, OAHano, (kHAbno , ncKaatenbi,- BcneA- 
cxBne CMpuienna paBiioBecna; axo CMenieniie nensSeatno-lipn mga- 
l AGHiioM oxnaaiAGHiin pacilAaBa ao xeMnepaxypw ero naxBepAe- 
;,-BaHua.. ,i , j, i 

KoHCxanxa paB'upBecna peaKHHH (13) Moatex 6bixb noAvaena 
nyxcAi iicnoAbsoBannH xepMOABHaMHaePKHX ^ynKHiiii' peaKnnii 
(14),, HXiCAoateHneM c xepMOAiiHaMHaecKiiMH ^ynKiinaMn jeaKpHn 
pacxBopeikHH KHCAopoAa b atHAKOM ateAese, naxoAHineAica b koh- 
xaKxo Cl napo-BOAopoAHoii caigcbio 

I 1 - H2(r) + [O] = H20(r), ■ ^ (15) 


y [E] + atHgOtr) = EyO^ i 


I ^^3(r) i'l' 1^1 ' 
'?/ Ifi-j -H a: [O] = 


I CAGAOBaxeAbHO, AocxoBepnocxb xepMOAHHaMHaecknx ^ynnAHH 
H SnaHGHHH KOHCXanXbl paBHOBGCHH peaKHHH BSHHMOAGHCXBHfl 
MeatAylij pacxBopeHHMMii b aiHAKOM aseAese aAeMeaxoM-paCKncAH- 
xeAGM |h iKHCAopoAPM ( 13 ), noAyxaeMbix pacaGTHHAr. nyxeii, saan- 
CIIX HG TOAbKO ox IpaHOCIH OnpGAeAGHua paBHOBGCHOrO COCXOaHHH 
peaKHHH ( 14 ), HO H ox xoro, iiacKOAbKO HaAeatHH xenMOAHHaAlH- 
aecKiie ^yaKHiiii peaKHHH ( 15 ), HcnoAbaoBamie Koxopbix b bxhx 
pacaeiax iHPH 36 ea{HO. i 

d^CHepHMGHxaAbHOG onpeAeAGHue paBnoBGcnoro cocxoanna 
peaKHHH .psauMOAeiicxBufl aiHAKoro atGAGaa c napo-fioAoppAHon 
OMGCbio Gliao npeAMexoAi. neoAHOKpaxHHX HCCAGAOBannii [ 10 , 11 ]. 
nocAGAHHAi H 3 ony 6 AUKPBaHHbi|x HBAHexcH HccAGAOBaHHG ,Ilacxypa 
H ^HHAiaua [ 12 ]. PesyAbxaxH axqro ' HCCAGAOBaHun BHi 3 BaAn co- 
MUGHHe B |nx AOCxonepnocxH bcagacxbhg hbho BupanteHnoro ana- 
anxGAbHorp pacxpaiAenHH c ASHHbiAiH, HGAyaenubiMii TaiiAopoAi 
H HunMaup-M [ 5 ] iipn uccAGAOBaHiui pacnpeAGAeniiH KiicAopoAa 

AiGaiAyi inAaKOAi,cocxoHiHUAf q3 aaKHCHaiGAGsa, u atiiAKHAi aiGAesoAi. 

l 3 xO CpAmeHlIC B AOCXOBGpiIOCXH AailHblX, OHyOAHKOBaHHblX 
•IlacxypoAi i H HiniAiaHOMj it no 6 yAHAO: ekoBb iisyanxi. paBuo- 
BecHoe.cocxoHinic peaKHmi ( 15 ). PGayAbxaxu .axoro iiccAGAOBaHna 
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[13] H£iHe MOJKHd HcnoabaoBaxt npu yctaHOBJieHHH TepMORnaaMH- 
aecKBX ^yHKRHB peaKimH pacKHcneHaa. i 

OcHOBHoe BHiiMaHne npa onpeReaeHHH paBHOBecaoro coctoh- 
aaa peaKRHH (15) 6ujio oSpalmteHO aa yexpaaeaHe CMea^eBHH pas- 
aoBecHH npa oinaJKReaau HtBRKoro jjiexanjia ox xeMnepaxypu 
aKcnepHMeaia flo x^MaepaxypH ero apxBepReBaaafl. 3xo 6hjio 
oGecaeaeno xeM,|Hxo Mexana aacacuBdRHi b KsapaeByio xpyOKy, 

B KQXopofi: OH Gttcipo saxBepReBaa; thkhm oGpaaoM, Raate ecaa 
a HenojiHOCxi.ro HCKaro^eHO BMnaReHHei na pacxBopa KHcaopoRa , 
TO BO BCHKOM cjlyHae ero BBiReaeHHe Ha noBepxHOCXb sacxHBaro- 
mero MexaJuiR ne HMeno Mecxa. B npeRsiRyn^x HccnenoBaaHHx 
Mexaaa aacxuBart b xarae, npn axoM cnocoGe oxnaacReaHH neabaa 
Gbiao rapaHXHpbBBxb riojraoe ycxpaaenne BiiReaeHHH KjncaopoRa 
H3 aacxHBaromero Mexaaiaa. 

t»eayabxarai laKcnepaMeHTaJibHoro onpeneaeHHH aaBHCHMOCTH 

MeacRy oKHcaHxieabHHM noxenRHaaoM iraaoBOH cpeRH -PhiO • Phi 
H KOHReHxpaRHea pacxBopeHHoro b h^rkom Hteaeae KacaopoRa , 
[%0] npH paajiHHHHx xeMHepaxypax frpa^HaecKH npeRCxaBaeaH 

'Ha.'-pnc.^ 4 . i ■ . ■ 

B aeM npHHRHHHaabHoe paajiHTOe weiKRy peayabxaxasiH no- 
caeRHero HCcaeRGBaHHH [13] h panee onyGaHKOBaHHbiMH, h HBaaex-r 
ca aH 3 X 0 paaaHHHO oGbcHOBaHHiiM? i i 

Bo Bcex paGoxaX, onyGaHKOBaHHBix pane©, aa HCKaroaeHHeM 
nepBOH paGoxbii ’iHiiMaria [14], nocBaiqeHHOH nayaeHHH) axoa 
peaKRHH, oxMeaaaocb, axo pacxBop KHcaopoRa b jkhrkom Hteaeae 
Bnaoxb Ro npeReaa HacbaReHHH asaaexca HReaatH^. IIpaMO- 
1 aHHeuHaa aaBHpHMOcxb MOWRy , KOHReaxpaRHen pacTpopenrioro 
1 B awRKOM Hseabae KHcaopoRa h oKHcanxeabHHM ; noxeHRHaaoM 
raaoBou ^aabi, leocxoamefi na BpRHHoro napa ‘h BORoppRa, cbh- 
Rexea^cxBOBaaa I o xom, ^to aKXHBHOC^b KHcaopoRa, pacxBopeH- 
HOro B jkhrkom! wejieae, iiReHTH^a c pro KOHReaxpaRHen b pac- 

xbope.-; ■ <1 

\ KaK caeRyet na RaaHHx; npeRcxaBWeHHHX aa pMC. 4 , aKTHB- 
BocTb KHcaopoRa, piacxBopeHHoro b hchrk'om aceaeae, aaBucHX 
KiBK ox KOHReaxpaRHH pacxBopa, xaK H' ox xeMnepaxypbt. 8to, ox- 
KaoneHae pacxBbpa KacaopoRa b jkhrkOm ateaeae ox RReaabaoro 
HsaflexcH aaKOHOMepHbiM a roG’bHcaaMUM. IIo Mepe noBbuneaHH 
KbHReaxpaRHa b papxBope KacaopoRa GHHHtaexca ero aKxaBHOCxb, 

> HOBbinlieaae xeMnepaxypbi cnocoGcxayejx npaGanateHaro pacxBopa 

HReaabHOMy. JVfoHtao roBopaxb oG ^xoaHeaHa bhobb noayieH- 
T TT.TY* RaHHbix', HO npaHRanaaaBHbia Ibiobor oG aaMeHeHaa a'KxaB- 
HocxH KHCjibpoRa HBaHexcH GeccnopBEiM. Ecj;ih paaGaBaennue 
' pacTBopbt KHcaopORa B Hoi^OM Hceaeae HBaaroxcH HReaabHBiMR, 
TO npH Goaee bhcokhx KOHReaxjiaRHiHx KacaopoRa B03 mo»«ho oGpa- 
aoBanae xaKHX coeRHHeHHH Hceaeaa c KacaopoROM, BKOxopbix na 
ORHH axoM weaeaa apaxoRaxpa Goaee i orhofo > axoMa KacaopoRa. 


B cooTBeTcxBHH c 3 KcnepHMeHxaaBHO noayneHHBiMH RaHHBtMH 
[13] koHCTaHxa paBHOBecaa peaKRaa (15) RoaacHa Ghtb npeRcxas- 



-4,536. 


3 aBHCHM 0 cxBiK 03 $$HRHeHxa aKTHBHOCTH KHcaopoRa, paCTBO- 
peaaorb b hchrkom weaeae, ox xeMnepaxypn a ox oKHcaaTeab- 
Horo HOxeHRaaaa raaoBoa onpeReanexcH ypaBHenaeM 


/o = (2,51i— 1,19.10 3 2’) 
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KaK 6fiino OTMe^eHO Bume, onpe^tejieHne paBuoBecHoro co- ' 
CTOHHHH MPHCAy pacTBopoM HtB^Koro Hceiiesa H ajieMeHTa-pacKHC- 
napo-BOffopoji^iioH CMecbio o6ecneBHBaeT nonyqeHHe 6onee i 
AocTOBepHUx naHHBix o pacKHCjniTeni>Ho!B[ cbocoShocth cooTBei- 
CTByiomero ajteMGHTa. 9 to cnpaBeflJiHBO npH ycnoBHH, hto lepMo^ i 
. AUHaMUBecKHe ^yHKAim peaKABH (15) AocTOBepma. 

Ecjih ^ yBecTb bosmobchoctb ; aenojiHoro HacsiateHiiH BOAopoAa , 
BOAHHUM napoM b caxiopaTope, paanHBHyio cTeneiit passHTHh 
xepMPAH ji^ysHH H HeKOTopue Apyrae ocoOphhocth akcnepnueHTa 
Ha ycxaHOBKax OTAPnbHux HCCJieAOBaxejieH^, xcf B(ejiecoo6pa3HO; 
nepeA upoBeAeHHeu paBHOBecHEix naaBOK npa HajiHHHH b pac-' 
TBope ajieaieaxa-papK'HcnHTeBfl onpeAeJiHXb pacxBopHMOcxa khc- 
jiopoAa b hwakom {^pjieae c Aenbio y^xaHOBneisHfl xe^MOAnHaMH- 
BecKHX ^yHKAHH peaKifHH (15). TaKHM ojSpasoMk Ha oahou q xoii 
Hce ycxanopKe, npaMepHO b habhxhhbux ycjioBHHx aKcnepHMeHxa/ 
6yAei BsyHeBO p^BkOBecHe napoT-BOAopoA^oH cmcch Kak c hchakhm 
H cejieaoM, xan n p i pacxsopoM ajieMeHxa-packacjiHxenH b hchakom 
skeaeae. Hpnoabsya xaKHM oSpasoM noavaeaHue AaHHJue, mohcho 
noBucaxb AocxoBepHocxb Buaacaeaaa xepMOAaaaMHHecKax $yHk- 
kaa peaKaaa (13)^ dxasi He\ oaopaaaBaioxca pesyabxaxbi oiho- 
caxeabHO peakkaal (|5), nojiyaeHHbie npeAbrAyikaMa accaeAOBa- 
xeaaua, a oSecneaHMioxcH Jiamb OAaaaKOBbie ycaoBaa 3Kcne- 
-paMeaxa upa asyaeaaa Asyx CBasaHaux i MeacAy co6ok> peaKaaii. 

OxKaoHeaae . pacxsopa kadaopoAa b acejiese ox HAeajibHO- 
ro, KoaeaHO,, HBaaexcfl Baoaae aakoaoMepabiM a oSbacaaMBiM. 
OaeBaAHO, ,ao, Mepe noBbuaeaafl coAepacaHaa KacnopbAa b hcha- 
kpM Hteaese naa, ;|tpyrHMH caoaaMa, aol Mepe aoBBimeHaa okhc- 
aaxpabBoro noxeaaaaaa ra^oBpa ^asu aapaAy c saaBCbiP acpaesa 
B KaKpM-xq.ay^Sb Be6oabBibM Konaaecxab pSpaayioxcH a Bidtcnuie 
okacabi''.H<eae3a. 1 , i- :■ ■ 

TepMOAHBaMaaejCKae ^yaaqaa peaKBiia pacKacaekaa apaae- 
ABHEi B xa6a. 1 . rpa^aaecKa . packacaaxeabHaa ’ caocobaocTb 
oxAeabBbix PaeMeaijoB apa loCiO® apeAcxakaeaa aa pac. 5. 

B oXHomeaHH ipaCKacaaxeabaoa cnoco6HocxH npaBeAeHHbtx 
Ha pac. 5 aaeMeHxpB HepbxoABMO CAeaaxb iCaPAyromae saMeaa- 
:rU:'' '^7; '-7': - '7 , .■ _ 

7 yraepoA* ' PaBBloBecae MeatAy yraepoAOM a KacaopoAOM, pa- 
CTBpppHUbiMa B acHAkOH Hceaeae, buao PnpeAeaeHO skcaepaMea- 
xaabHO nyxeM aayaeaHH paBHOBecaoro i qocxoabaa B cacxeMe, 
cocxoantea as HfBAkoro Hceabsa a raaoaba ^asu — okaca yrae- 
poAa a yroabHoroi aaraApBAav x. f o. pabaoBecHa peaKaaa 

C02(r)= lOl-fCOir). (17) 

MapmaaJi a .^anMaa [23]| oapBAPBaaa xepMOAaaaMBaecKBB 
^yHKaaa~ peaKaaa ' 

[OJ + IGJ == GO(r,; AF« = - 8510 - 7,52 2]. ' (18) 




KaK caeayex as npaBOACHHoro aaecb ypaiBHoana asMeHeHaa 
CBoboAHOH aHepraa^ peakaaa ( 18 ),rBJiHHHHe xeMnepaxypbi aa paB- 
aopecHoe cocxoakae axoa^peaKana HaaTOHmo. , _ 



dKcnepaHeaxa'jibHue Aaaabie Mapmajijia a MaaMaaa 6b[Jia 
noABeprayxbi xmaxeAbHOMy aHaaasy B. B. CxapkOM [241. B co- 
OTBexcxBaa c saMeaaHnHMH B. B. Cxapna mojkho apaaHXb, axo 
peayjibxaibi onpeAeaeHaa Mapmaaaa a HaaMaaa Aocxosepabi 
Jiaaib ajih paciBopoB, coAepacamax ae Bbnne 1% yraepoAa. Hosa- 
aee aaKBibaeBae B. B. GxapKa oxHOcaxeabBo accjieAOBaHHH 
Mapaianjia a i HaoMaHa 6BiJio noAxsepatAbHO Baajie [251. 

. 23 
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TepMOdunaMUMecKue ^yHKifuu 


Ta6JIU^a 1 


peaKifuH pacnucjieHun 


1 

g_ 

1 ; PeaKqnR 

'l ■ 

' KoHCTauTa : 

- paBaoBecBff, £i 

I ' 


1 , ^ ■ ' ' : : '1 

SaSUCIIMOCTb KOHCTaHTU PaBHOBeClIH 

1 ■ OT TeMnepaTypu, Ig ' 

KsMeHeane 9 BO 0 onaoti auepniii 

4 peaKOiiB, AFT 

IICT'tmiUIK 

i 

' • MnO(^)=lMnl-f lOJ, 

i|;-4lr 

I ■■4. 7 - 

, [%MnlI%|Ol 


' + 12.55 1 

115 600— 57,43 r 

[15] 


(Fe0)aPaO5 ^^y = SFe^ + 8 [01 2 IPJ 

[%Pl®l%OP • 


' -'-^ + 31,1 . 

1 383 500— 142,60 r 

1161. 

Is 

(Fe0)3P30j5^„,+ IPgpJ = 4 [PJ -f lS [0] = 3Fe(„„ 

I 1% PJ* [%01M 
“p.o. 


_ 11^^58.2 

- 1 j 531000—266*50 T 

[16] ' 

4 

4 ) ■■ i ' - * - = ' 

y Fd0Cf3O3(,y= -j Fe« + iCr] + 2[ O] 1 

i l%Crl[%Op 


_ 2^ ; 26,12 

485 960-i-239,02 T 

1171 

5 

.A j'vW3(Ty = 2ICiJ^.+ ^lOlK' 

.. l%Cria[%01® 


, -I«P1 + 39.21 ' 

\ 361 280— 79,37 T 

! -117] , 

6 

ICrOJ + CrsOgj^j = '3 [CrJ +4101 

l%Crmo/oGl4 

I 



! 390 000— 188,80 r j 

^ 1171, 

7 


|-FeV,0^t,j = -|*’«(«)+m+!2I0i ' 

[% VI [% 012/2 



1 116010—50,12 T 1 

4 1181 i 

8 




■ 3 3.. 

1% VI 1% 01 2 


4 : /^,,^.^-9.o64 V 

1 95 850—41,46 T 

" ■ ■ 1 

1*31 1 . 

9 

' 1 4-^^=^^(t) = ivi + ioi 


r%vi [%oi /o 


■ '4:--f^+5,24--i ^ - 

. .. ; 

1 58 660— 23,99 r 

1181 !4:i 

10 

i C + »[0]=CO^(i) 


. -^O 1 1 

[2/oCi!i%or 

- 4 4-, 

1 ‘ ,7 600— 7,55 T 

1191, . 

11 

^ F^OSiO,^^) = [Sil + 3 [OJ + Fe^^, 

I%Sil[%013/sj 



315340—141,97 T 

[20] 

12 

SiC>3(^/=fSiI + 2l01 


1%SL1 [2/o012/s, 



220 400— 98,98 3^ 

12014 

13 

FeOAlaOgj,, = 2 [All + 4 [O] + 

I P/oA112 1%01* 

■1 ■ 

:i':4_^+-22.75 -rr^ 

2§8000—104,GOT' 

[21] . 

14 

SreOTiO^ = [Til + 4 [ 01 + SFe^^j 

I%Til[%OI« i 


+23,47 

294 000^107,30 r 

[221 

15 

1 Ti02(^> = lTil+2[0l 


l2^Til[o/oOp , 1 


; -30^ + 10,33 

140500— 47,30 T i 1 

; 1121 

16 

I Zr02(^, + izr] + 2I01i 

"I- " ' "r.v ' J' 

-.4 

■ ■/ !■ -I 

I®/o Zrl[«/o 012 


JilM + 12.07 

189000— 55,18 T 

[19] 
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MapipaaJiJi B iHanMau, aB|ajiH3HpyH ! nojiy’aeHHue AaHHUe, ppn- 
BiJiH K- aaRjiioHeriaio, HTo piiCTBop yrjiepofla h KHCnopo^a b }kha- 
KOM Htejiese He ABJiiieTCfl h noeroMy KOBCTaHTa paBHO- 

BecHfl peaKi^uu ( 18 ) AOJiHma | 6 iaTB npeACTaBJie^a ypasHeExteM ^ 

I ' ^ a:c ==/o[% 4 - ;(i^) 

BCJieACTBHe Toro, bto aKTHBHOCik pacTBopenHHX KHCJiopoAa h ^rjie- 
pOAa ue HAaHTHHHU C KOHASHTpanHAMH 3 THX aneHeHTOB B paCTBb- 

pe. YpaBHeHHe ( 19 ) cnpaBeAJiHBni, hq ^HenbSH corjiacHXBCH, KaiK 
6yAeT HOKasaHO HHHce,' c o6'BHc:AeHHeM Mapmajina h i^HHMaHa, 


noHeiay b ypaBHeHuiH KOHCTaHTia piaBHOBecHfl peaKAHH: ( 18 ) aohw- 
HU 6BITB :^peACTa4ineHi>il Koa^^Hi^eHTu aKTHBHOCTH yrjiepoAa 


H KHCJlOpOAa. • -i I ' 

KaK CJieAyeT.na AaHHBix (cM. Ipnc. 5 ), yrnepoA oSnaAaeT ao- 
eTaTOHHO BBicoKOU paCKHCJraxeHbHOQ 'cuoco 6 HO(iTbH) H xesi He Meaee 
expx aaeMenx HejibSH HcnoabsoBatf^b abh oKOHHaxeabHoro pacKHC- 
aeflHH hchakou cxaaH. CHHHteHHe ixeHnppaxypbi b npoAecce oxaa- 
HcAeHHH H aaxBepABBaHHH cxaHH b| HaaoHCHHAax HpBBOAH|x K o 6 pa- 
BOBaHHK) pKHCH yraepoAa He xoabjKo B ppsynbxaxei CMeEQpHHfl pas- 
HOBecHH leKsoxepMHHecKQH peaKibiHi o 6 e 3 yraepoHCH^aHBfl> ho ih 
B caeAcxBHe H 3 MeHeHHH aK|rHBHOCxai yi?aepoAa, pacxBopeHHoro ib Hte- 
jiese. Tan, B jpesyabxaxe 3 Kcaep]^Mea‘i‘aAbiHoro onpeAOJieHHH i pac- 
i xBopnMocxH yraepoAa b hchakom JKeaese, Koa^HAHeaxa aKXHBHocxn 
yraepoAa B Haeun^eHHbix pacxBo|pax (^d) h BbiqHcaeHHfl ko 3 $- 
4 >HAHeHxa aKXH^HOCXH yraepoAa BlHeHacbUAeHHUx pacTsopax 6 btaa 
ycxaHOBaeka saBHCHMOCXb Koa^^HKaeHxa aKXHBHocxH 7 c bt tbm- 
, Hepaxypbt I ■ [ 261 . CaHHcemiei xeMnepaxypu pacxBopa yrkepoAa 
i B i 3 KHAKOM weaeae BusBiBaex HOBbiineHHe aKTHBHOcm | padraopeH' 
Horo yraepoApf npHHeai pesKoe noBBiineHHel aKXHBHOcxH axoro aAe- 

MBHxa Ha6aio4aexcfl npnloxaaHtAOHHH pacxBopa MOHtAy HHKBHAy- 


•coik a coaHAycoM. B KakecxBejiniiHMepa Cbtao noKaaaHO, dro npn 
oxaaBKAeHHH pacxBopa, coAeffJKaniero OKoao 1 , 1 % yraepoAa^ 


oxaaBKAeHHH pacxBopa, coAepikaniero OKoao 1 , 1 % yraepoAa^ 
c 1700 ® AO xeMnepaxypu doauA^j^ca aKXHBHOCxb yraepoAa BOspacxa- 
ex upHMepHo B xpH paaa. r ' .i- r.i-'): - ■ 'i 1 1 ' 

IIoAoOHoe peaKoe noBbinieHHei aKXHBHOCiH yraepoAa, pacxBO- f 
peHHoro B WHAKOM Hteaeae,, npn oxaaiKAeHQH hchai^oh cxaak 
HecoMHeHHO OKasBiBaex cyn^ecxBeHHoe BannHse na BCKHnaHHe 
n oOpaspBaHHO raaoBux nyaupeii npn . aaox ima wn w cxaAH, pacKH- 
caeHHoii jxoabKO yraepoAOM aan yraepoAOM- h MapraHkeM. 3 xbm 
MOTKHO 0|5x>HCHHXb H HOBXOpHOe I KHkeHHB : ; HCHAKOFO MCXaiiaa B I 

MapTOHOEiCKnx H ajieKxpHHecKHX nenax, KOTopoe HaOmoAaeicH ' 

HpH 3arpy3Ke b Mexaaa, cKaateu, M^iepposiapraHka Has npn ' 
HepeMemHBaHHH I Mexaaaa. . I .. i i: ■' 

Mapranek. 8 ,tqx aaeMeax xapaKxepnayexcfl hhskoh packHcan- 

TeabHOH CHOCoOHOCTbio, H xeM He Meaee oh' flBaHexcH HenpekeH- 


HbiAf ynacxHHKOM nponecca pacKHcaeniiH cxaau Aa>Ke Bi xoMi cayaae, 
KorAa ero He: bboahx HaMepenno b HtHAHnn Mexaaa, BcaeACXBiie 
Toro; Hxo MapraneH BcerAa b iom nan hhom KoanaecxBe npucyx- 
ciByex Bi MexaaaHHecKOH caAKC. 

PacKHcaiixeabHala cnoco6HOpxb MapranHa ^HnaiaiiOM,! Fepo 
H BHHKaepoM I27J l6Haa onpeAeaena na ochobg Aaniibix, noay- 
HeHHbix npiii H3yHeHHU pacnpeAeaeHHH MapraHAa MejKAy inJiaKOM, 
cocxoHiHHM U3 saKHCH MapraHHa H oijiiicaoB Htcacsa, 11 skhakhm 
■ HteaesoAil ^ ' * -i ' I 

' I (Fe®^) + [Mb] ^ (Mn 2 +) + Fe^-, 


AFo = ^ 30 920 + 13,63 T: 


OcHOBaHoeM AJik HcnoabaoBaHiiH noAo6Horo MexoAa oiipeAe- 
aeHHfl paCKHcaHxeabHOja chocoShocxh Mapraima HBaflexcH to, 
Hxo pacHpeAeaeHHe KHCaopoAa MeacAy niaaKOM n AiexaaaoM ire 
saBHCHT ox HaananH b maaKe aaKHcn MapraHija/B; iisBecT^iiou 
orpaHHHeHHOH ; o6aacxH KOHHeHxpaAHH nocaeAHeii. ' . ' '' 

B cooxBexcxBHH c 9THM pacKHCaiixeabHaH chocoShoctb Map- 
raHAa nan iKOHAOHxpaAHfl KHcaopoAa, pacTBopennoro b jkhakom 
H ceaeae, coAepiKauieM MapraneA, MOHcex 6MXb onpeAeaeiia; ecan 
HseecxHU SHaneHHH Kjin h K0^4»t^^HAHeHxa pacnpeAeaennHi KHcao- 
i poAa MGHCAy huiakhm HceaeaoM h maakoM, cocxohh^hm ns OKHcaoB 
Hceaksa; xaK kbk h 3 CKaaaHHOro Bbfnie caeAyex, axo aHaaenue 
Lq npaKXHHecKH He saBQcnx ox HaanmiH b inaaKe saKHcn MapraHAa.i 
I Ha ypaBHeiiHH (20) n 1 ; i i 


(Fe^^)(Oa-) 
■ l%0} 


- (1 +/irM„)I%MnJ ■ 


I Hxo>xapaKTepHO aHHibi ahh pacKHcanxeabHoii chocoShocxji 
M apraHA^? To, Hxo ero pacKHcaiixeabHaH cnoco 6 HOCxb no Mepe 
HOBKinieHHH KOHAeHxpaAHB: AiapraHAa b pacxBope Bospacxaex. 
r CaeAOBaxeabHO, b bxom oxnbnieiinH! MapraneA pxanHaexcH ox 
Bcex Apyrnx pacKHcanxcaek, HcnbabsyeSjiBix b GxaaeBapeHuii. 
3 xoinoBbinieHHe pacKHcanxeabHon cnocodHocxH MapraHAa no Aiepe 
yBeaHAeHHfl KOHAeHxpaAHn eroiB pacxBope, bo 3 mo}kho, oOycaoB-. 
aeHO HOHBaeHHeM XBepAon; ^lasbi b Kanecxse npoAyKxa pacKncae- 
HHH Hteaeaa MapraHAOM. i ' 

OnpeAcaenne pacKHcanxeabHOu chocoOhoctii MapraHA^ Bu- 
HoaHOHO HnHMaHOM, Fepo n BnHKaepoM b ycaoBiiHx, 6an3KHX , 
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Hsy^eHOi paBHOsecH^ Messny MapJ 
paCTBOpeHHBIM B WHAKOM 3K0ae3e, H HPiaKOM, COCToS- 
H3 3aKHCH Mapra^a h okhcaob ^eJieaa, am, B KokemoM 
paBHOBecHe MewAy MapranABM a KHcnoponoM 
pacTBopeHHHMii B WHAKOM Hteae3eL Mdam6 jiHin& oiMeTHl^ 
oSaacTB aKcnepuMeHTantHO HsyAeHHHjfc KOHAeHTpaiwH Mapranua 
1 naxoAHjiacB b npeAenax ot 0,1 acT 0,3%; AantiBie braocSSo 

no.y- 

MexL^*srirc^-‘"shsir^^ 

pacKHCaHTeHBHpH chocoShoctb jsiapraHAa b iimpOKOM laHTepBa^e' 
ro KOHAeHTpaAHK, yxoTOeA cociaB npoAyKTOB peaKAan OK^cjfe- 
nWrnn MapraHAa Ha aKTHLocTrSaWGAa 

«e^e30'«apraHAeBBix pacnnaBax [ir 28]. 
^ pacKHCAATenBHOH. chocoShOcth MapraHAa 

HcnoatsoBajiH Aannwe, noayBeHHije npn HsyAeHHH DaBHosecHH 
wwieaai h MapraHAa c raaraoH ^aaSfi, ” octoh- 
H3 BOAopoAa a boahhofo napa, t. e. pacKHCjmTejiBHaH cno 

^yAa^HHHMH BCHeACTBHe fiUCOjKOU CKOpoCTH HCnapeHHfl MaOraHHa 

Tan 6 hho ifaynebo paBHoaecHoe IcocTOHabe pLS 

j + ^^«*?) ** ®HaQ(p, + [M^ i (23) ' 

I npH pasjiHAHUx iTOMnepaTypax.i ' ' 

I 3 ypaBHenan (23) x npeACTaBAaeT OTHoineHae HHcaa btomob 
KHCH opoAa B MoaeKyjie OKHCjia| k HHCjiy btomob MapraHAa 

I cp^n,. 4(a »p. 

MapraHAa cocxaB axHx pacxBopoB H3iieHHeT?H _ ohh JloramawT- ' 
CH aaKHCBK) MapIraBAa, xan hph 1565° ir rnTrAnJa„„ ^ ® 
Biune 1,8% o6p>yexca HHCxaraaKHc*. ^aS? 

Ecjih npn xeMnepaxypals cxarteBapenna o 6 pa 3 vioTCH 
xaH aaKHCB Mapi^anna, na 6 o pacxsop^ xMnOyFeO JTJ mmom hbh 

JKBSKOM COOTOaHBB, TO HBB yCTMOBBeBBB CMTBBa 


oKHcneHHfl MapraBqa.i pacxBopeHHoro Bi wiiAKbM Hteiiese, neoG- 
xoAHMO onpeAejiHTb aHanaHHe x. ~ \ 1 

Ha pHC. ; 6 npeACTaBHena aKcnepHMeHTajibHp norivieHHaa sa- 
MCHMOCTB MeiKAy Ig (/>H.o ^H.) U Ig [% Mn] ripa 1565 H 1605°. 
llJiaBHue ApHBHe csHAeTejiBCTByrox o nenpeplBiBHOM HSMeHeHHii 
I cocxasa okhchoh ^asu b saBircHMocxH ox nsAid 
AHA MapraHAa b pacxBope. r ” 



PBC. 6. SaBHCHMOCTI. MeWAy Ig (^H.O •* • 

I ' npH 1565 II 1605° [15] ‘ _ 

paBHOBecHH peaKAim (23) AOJiWHa Gbitb npeACTas- 

Jiena ypaBHeHiiOM I 




(24) 

“ 4 X 3 %”?’'“ '* 4: = - 

“ Arg{Pjjjo = yrjIOM HaKJIOHa IipHAldii. 

^ Ecjih KpHByio, oxHocfliAyioCH K 1565° (piie. 6)j ycjioBHO paa^e- 

^HTB Ha yHacTKH H B HpeABAa^ KawAoro yBacxKa iKpHBOJiHHeHHHfi 
oipeaoK saMeHHTB na ppAMyro, xo npHAercA npHHHXB, hxo Ha 
KawAOM ynacTKe, b npeAejiaxj Aannorb Ha^oHdimH KOHAeHxpaAHii 
MapraHAa, oGposyercH paho coeAHHeHHe AMnO(l— A)FeO- 
aKiHBHOCXB axoro coeAHHeHHH paBHa CAHHiiAe, x. e. b axnx cjiv- 
Baax AOCXOBOpHOH HBHHexcH , KOHcWxa paBHOBeCHH peaKAHH 

(23), ApeACxaBAeHHaH ypaBHeHHeM (24). ' ^ aKAHH 
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npH I oupencjieHHH SHa^eHiiH x, ecTecTBenno, A Ig [ % Mn] npeg- 
CTaBJifleT naMeneHHe JiorapH^Ma KOHgeHTpaqHH Ma][)raH4a b npe- 
gejiax cpoTBeTCTsyiomero OTpesKa; -BBigeaeHHoro na kp:i^bo:q, np'n- 
BegenHou Ha pnc.. 6, | a A Ig (/*h,o ' -Ph,) *“ InsMeHenHe 
ig : Ph.) Ha 3T0M we OTpeaKc. I 

Ha pcHOBe BU^HCJieHHiiix iSHaHeniiH a: 6 hji onpegejieH cociaB 
pdpaayipmencH okqchoh ^asu hjih cogepwaHHe b nocjieAHeik saKncn 
i 1 1 MapraHiia b i sasHCHMOCTH cIt 



I gf. ii iff gjn 

I'. . r.’ yr ■ 

Pnc. 7. jSaBHcnMocTfc coflepwalMH aa- , | (1 4^ MnH.n >^7 Wort — 

1 Kucii Mapnuma b okhchoh ^aae ot i — 

i KOHaeBupaituii Mapranua b pacnaase == 0,43 fMn] + fO] + 0,'57 Fe; 

! tl5l ij AF‘‘ = 72 150— 36,83 r. (25) 

Orcioga aaBHCHMocTB KOHCTaHTu paBHOBecHU JTaft — iflo [%MnJ ®>‘*® 
OT TeMHepaxypH ; / 

IgA-25 = — ^4^ + 10,23. (26) 


KOHQeHxpaitQnMapra^i^a B pac- 
TBQpe. ' PeayjifcxdTU nogo6- 
H£ix onpegejieHHH rpa^HHecKH 
; npegcxaBJieHiii Ha pHC. 7. 

B HHTHpyeMOH padoTe b 
i KanecTBe npHMepa noKaaaHO, 
i HTO npH coAepHcaHHH Bi pac- 
1 TBope 0,5% Mn SHaHCHHe x 
; paBHO 2,32 H = 0,43- B co- 

I OTBexCTB^ C 3THM OKHCJieHHe 

Mapr^HAa, BaxogHH^erocfl b 
! pacTBope AaHHoro cocxaBa, 
I AonwBO 6 htb HpencxaBJieHo 
1 ypaBHenaeM 


JiHHHeBCKHM H CaMapHHBIM [15], AsepUHIiIM, KapaCeBHM, 

KOBmi H CaMapHHHM [28], npeACxaBjienq na pnc. 8. 

HecMOxpa H£i npHHniiHHaJiBHoe oraiiHiie aiexcAa, ncnojibao- 
BaHHoro HnniaanoM, Fepo h BnnKnepoM, ox Mexogej iicuo.xb30- 
BaHHoro gpyraMH HCCJieAOBaxejiHMn, h na xo, axo pasnoBeciie 
Mapranna, pacxBopeHHoro b whakom wejieae c napo-BOAopoAHoit 
CMecbio, 6ttJiO HsyaeHO B xpex paannaHLix :Aa6opaTopHax, cosna- 
Aenae noayaeHHHX pesyatxaxoB mohcho npiianaxi. yAOBaexBopii- 
XeABHblM. 



' Piic. 8 . -PacKHCJiHTeabnafi cnocooHocTt Mapranaa 

I ■ no onpeAeaeHHK) paaiiMX aBTopoB; • 

/ — JiHineBOKoa. CaMapHB [15]: » — ABepim. Kapficeu, nooHKOB, 
CaMapHH [28]; 3 — imty, Cpatt4 [29]; 4 - CBipman. Gerp, 

Winkler im 


Ilpja coAepwaHHH MapraHAa b pacxBope, paBHOia 1^8%, anaae- 
HHe aJiAOCTHraer eAHHimw h nosxoMy b b6aacTH i b KoaneH- 
xpannH MapraHUa Bbune li,8% HMeex Mecxo caeAyioniaa peaK- 

AHH . 1. . . ■■■ ■■ ‘i ■ 


MnO(T) = [Mn] 4 [Oj; = 115 600 —57,43 T. 


SaBucHMOcxB KOHcxaHxu 'paBHOBecna axon pcaKmiu K„ 
■■ [“ol [%M“] OT TeMHepaxypH onpekeaaeTca ypasHenneM 


CpaBHeane peayAtTaxoB onpeAeacHua paCKnCAnxejlbHOH cno- 
coShocxh Mapranna, nonyqeHHUx Xhath h Kpa^icoM [29], 


PacKucjinxeAbHaa cnoGo6HOCxi. xIpoMa [17], ^oc^^topa, [16], aa- 
HaABH [18], KpeMHHii [20], xHxana I [22] h aniOMHHHH [30] 6HAa 
onpeAejieHa nyxeM HsyneHHH pasHOBecHH b CHCxeMax: pacnnaB 
WHAKoro Hcenesa a sjieMeHxa-pacKHCJiaxejiH; ra30B|aH (|>a3a (cMecr, 
BOAHHoro napa a BOAopoAa)-^OKHceA aneMeHxa-pacKHCAHTejiH . 

V.TTyqmftTTCTA xexBmKH 3KcnepaMeHxa npa onpeAejieHaa paBHO- 
BecHoro cocxoHHHH, MexaAAorpa^HHecKoe a peHxreHorpa^aHe- 
CKoe Haynenae okhcaob — apoAyKXOB peaKniia pacKiicjieHHH , 
HOBHmeHae xohhocxh onpeAenenaH coAepwanaH, KiicjiopoAa b pa- 
CTHBmeM. Mexanae nosBOAHaa noayHaxb npaanannaabHo nosbie 
peayabxaxH oxHOcaxeabHO peaKnaa pacKacjieHHH. - 

Eme He xaK AasHo iaHno noaxa o6BAenpH3HaHHHM, axo npa 
pacKHcneHaa 3a caex „ BaaaifioAeacxBHH MewAy pacxBopeHHHM 
b Mexaane KHcaopoAOin a ajieMeHXOM-pacKacAaxeAeM o6pa3yexc}r 
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'lOT Haa HHOB oKHcea aaeMeuTa-pacKucauTeafl aesaBacHMO ot 
KOH aeHTpaaHH nocaeAHOro a pacxBope. Hbiho 3to aoabaceHae mbi 
He MOHtelii npnsHaTB npaBHabHBiM, xaK kbk cocxaB cldpaayioHie^ 
foca 'OKHCaa :o6ycaoBaeH KOHneHTpaHaea pacTBopeaaoro aae- 
aeaXa-pdcKacaaTean.' , ' , i 

I B KanecTse noATBepHCAeanH toabko hto BBiCKasaaHO.ro noao- 
Whhh mojkho paccMOTpexb BKcaepaueHTaabHBie pesyaETaTBi^ ao^ 
ayaeHHue apa aayaeaaa OKacaeaaa xpoMa, pat^TBopeaHoro b h(ha- 
|KOM jKeaeae [17]. OKacaeaae xpoMa, pacTBopeaHoro b ataAKOM 
iateaeae, B oCaieM Baae mohcho apeACTaBaxa ypaBaeaaeM 


I GrO* — [Cr] + xH20(r). 


(29) 



J[][aHH£ie 0XH0caxeabH0| paBH0B)ecH0r6 cocxoflHHH axoa peaKaaa 
nosBoaaaa ' ycxaaoBaxB BaHHaae ' xpoMa aa pacxBopaMocxB aac- 
aopoAa B HtHAKOM Hceaese, a aHaaeaae K08$^aAHeHxa a; b bxom 
ypaBHeHaa peaKaaa aaa> Apyrajia caoBaMa, npSBoaaaa oape- 
AeaaxB oxBomeHae aacaa laxouoB aacaopoAa a aacay axoMOB xpo- 
Ma B o6pa3yiomHXCH . MOaeayaax oaacaoB aocaeAaero. < 

SaBacHMOCXB ueatAy cjOAepxcaHaeM aacaopoAa, pacxBopeaaero 
B Mexaaae HCcaeAOBaaHHij: naaBoa, a 'aoaaeHxpaaaea xpoMa apa , 
1625,h 1710% I. e. aoHaea^paHaea, cooxsexcTByron^ea AOCxarayxoMy ' 
paBHOBecBK) aeatAy aacaoipoAOM a xpoMOM, pacxBOpeHHHtMHBX{aA- 
aoM jaeaeseapayaaaaHHjJixxeMnepaxypaxi, apeAcx^aeaa aa pac. 9. 

SaBHCUMOcxb MeH«Ay (Ph,o: Ph,) P KOHaeaipauaeti b pacxBppe 
xpoMa aoaasaaa aa .pac. llO. i j 

Koacxaaxa paBHOBepaja peaaapa (29) MOiaex 6uTh npeACxas- 
aeaa ypaBaeaneM l 

^ [%Crl (/>„.o : Ph.)*. (30) 


OicioAa 

Ig ^ = Ig [ % Gr] -F X Ig (Ph.o : Pa.). 

SaBHCiiMOCxb MeatAy aoHaeaxpaaneu B pacxBope xpoaa Ig [%Gr] 
a cocxaBOM rasoBoa (^asu lg(PH,o; PH») rpa(J)B»iecKn npeAcxaB- 
_ aeaa aa pac. 11. i ' 
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GrOg + 2 H 2 (r) t=s. [Gr] + 2 H 20 (r)* 


(31) 


[ IGtOs HeH3BecTeH, h noaTOMy b o6jiacTH hhsk^ ^oh- | 
[ I xi)OMa 6ojiee odocHosaHHUM HBjigeTCH npeAnofioxKeHHa 
; o6 odpaaoBfraHH xpoMHia FeOGraOs — coejiHHeHHfl, b KOTOpoM na 
oahh axoM jxppMa npBXOAHXcfl abb axoMa KHCjiopoAa: i CLie^oBa- 
xejibHO, peai^HH (29) b bxoh o6jtacTH KoaqeHxpaijtHH xposia Aoa-I 
HtHa 6uxb npeAcxaBneHa ypfkBHeHHeM I . 

I FeOGraOs + 4 H 2 (f) = Fecw) + 2 (GrJ +, 4 H 20 (p). i i ^( 22 ) 

IIpH HejaocpencxBeHHOM BsaHMOAeacxBHlH Mencjiiy KHcnc^ponoM b 
xpoMOM, pacxBopeBHioMB B, HCBAKoini Htejie^e, B o6nacxH iKosBeH- 
xpasEBB xpoMa ox 0 AO 6 % BMeex Mecxo |peaKi](BH I 


Fe<*) + 2 [Grr 4- 410] = FeOGraOs. l (33) 

B o6jiacxH KOHAeHxpaiiHH xpoiia px 6^ ao 16% HaKAOH npa' 
MOB BAB a; ^ -Y , ^ X. e. SAecB peaKAHs <j>KBCJieHBH xpoMa,. pac> 
xBopeHHorq b HOSAKpM HteAese, AOAAtHa 6 hxi> npoAOxaBAena ypaa- 


PesyAbXaxfii dKCBepBMeBxaABBoro BsyBeHBfl OKBCAOHHH xpoMa, 

pacxBopeHHoro Bi hchakom sceAeae, CBBtAereAtCTByioT o tom, tto 

XpOM HBABeXCB XOXB H CAa6£lM, HO paCKHCJlBXeAeM. ' llo Mepe HO- 
BfioneHHH, KOHAeaxpamra b pacxBope xpoMa Ha6AK>AaexcH naAOBBO 
KOHAeHxpaiAiH 'pjacTBopeAHoro KHCAopoAa: ducTpoe b o6AacxBr 
H3MeHeBBH KOHAeHxpaAHB xpoMa ox 0 AO 6% H MeAneAHoe — ox 

6 AO 16%. ' ’ , • I 

. no Mepe HOBBpneHHfl KOHAOHxpaAHB B pacxBope xpoMa CBepx 
16% HafijDOAaexcH' He noHBXteHBe, >a noBinneHae coAopAtaHHH pac- 

XBOpeHHOrO . KHCAOpOAa. lIOA06HOe liOBUHieHHel paCXBOpHMOCXB 
KHCAOpoAa MOHCHO I oStflCBBTi. odpaaoBaHHeM OKBcna xpoMa, pac- 
xBopHMoro B pacA^jiaBax HteAeaa h xpona. HaBdoAee BepoaxHiJM 
paCXBOpHMUM B i 8 XBX yCAOBHHX COeABHCHBeM HBAHeXCH SaKBCI. 
xpoMa.-’ ! ■ ^ ; . - . - I , -I i 

Jl^ocxBAtepne paBHOBecHH b cncxeMe raa-paciiAaB-OKBCHafl habh- 
Ka npH KOHAenxpaABHX xpoMa Bume IGj^ ^HKcnlpoBajiH no hohb- 
jieHBio OKBCHOH pHeHifB Ha jQOBepxHOCxH pacnjialBa. EcAb ynecxb 
HaABHHe B HCcneAyoMOH. CHCxeMe pacxnopHMOB ]GrO, xo HAeHKa 
HOBBAflexcH nodne AociHHceHHH HpeAena pacXsopHMOcxB CrO 
B HCHAKOM i MexaAAe. GABAOBaTCABHO, ^HKCHpjyeMOe 3 HaHeHHe 


Ph,o:Ph, b ra30B9B ^aae 
oxHOCHXcfl K npeAOAyHa- 
CBHAeHBH MexaAaa saKH- 
CBio xpoMa B KBCAOpq- 
AOM, X. e. B paBHOBeCBB 
HaxoAflxcfl Hc^AKhh pac- 
xBop Hcenesa b xpoHa, na- 
CBUAeaHEiH aaKHCBio xpo- 
Ma [GrO] B KHCHOpOAOM 
[OJ, xBepAafl OKHCHafl 4ia- 

3a CraOs h rasosafl |»a- 
3a — CMecb BOABHoro na- 
pa B BOAopoAa. 8 x 0 no- 
AOHceHBe HaxoABX 3KCne- 
pHMeHxaJiBHoe ' noAxaep - 
HCABHae: HaKAOH npHMOH 
Ha 3TOM ynaexKe kohaoh- 
xpaABB xpoMa b pac- 
TBope paBeH 4/3. GneAo- 
BaxeABHO, I oABcneHBe 
xpoMa Baocb aoahcho 
6£ixb npeACxaBAeHO ypaB- 


3 [Gr] -f- - 
iGrOlie-cr 


06o3HaiieHBe [GrO]Fe-^r 
B 3xpM pocAeAHeM ypaB- 


saKBCb xpoMa 
He B HceAese, 

C AOCXaXOHH 
i COAOPKCaHBeM B HBM 
Ma. 

PeayABxaxH HayneHHH; 

HeMexaAAHHeCKBX bkaioi 
peHHB, o6HapyHceHHiax b 
; cnnaBax c pasAHTOHM 
coAopHcaHHeM xpoMa h 
KB cnopoAa,' peixreno- 

cxpyKxypHHU aHaABS okhchob' HAenKB na noBepxHOcxH cji 
kob cnnaBOB noATBepAHAH aocxob|bphocxb npHBeAeHHMx 
peaKAHH OKHCJieHHH xpoMa, pacxBopeHHoro b hcbAkom Hcejieae. 
Ha pHc. 12 npHBeAeHW sjiBKpo^oxorpa^BH BKJnbHeHnfii o6Ha- 


a- 0 , 32 f’/a 
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pymeHHUx B| cnnaBaxi p pasmiHBhiyt coaepjKaHlaeM xpoMa. BHem- 
j HHH BHff BKjiioiieHHH: jnoflTBepjKjtaeT pasHopoflHOCTt HX coeiaBa; 
BK^ioHeHHfl, |o6HapyH«eHHHe B cnjiasax, co;^epH(aiaQX Bume ,16% 
<-.r, — reTeporemiti. , i ^ 

H^p6xoA^o oxMe|rHTfc, hto HSJioHceHHHe Bume peayjiBTaTM 
I Hsy^eHBH oKHcnejHHfl xpoMa, pacTBopesBoro B ' h{b;^kom ^eAese, 

I Baxo^fl't HBBecTHoe,! a Moatex Gutb h npHMoe, noflTsepHSfleHHe 
B KJlaCCB^HKat(QH HfilHe HCilOBbSyeMiaX XpOMHCTHX CTaneH. 

MaBecTHp, CTajiH, |Cp;tiepH<aia^e 'bo 4— 6% ixpoMa, othc^htch 
K KOHCTpyKnaoHH£itM;iCT^HH, coBepwaiBHe OT 6 «o 1 8 % xpoMa i- k hg- 
pataBeion^M c paajiiTB^oH icxeneHbiOi cpiipoTBBJieHHfl npoTSB okhc- 
JieHHH H, HaKoneB, cxajHH c Sojiee BijtcoKHM coBepwaHHeM xpoMa — 
^ ®apocxoHKHM. 9xa iuiaccH^HKaBHH, ecxpcTBBHiio, o6ycjibBBOHa 
COt^XaBOM, a CJ:|!eBOlBaxd^HO,l H CBOHCXBaMH PKHCHPH nJIGHKH, o6pa- 
I syiomeHCH Ha hobbpxhocth cxiajiH^ ziJiOHKa onpc^cjiHex ycTpHHH— 

I BOCTB XpOMHCTKtX CTajaeg npOTHB KOlip03HH, 

p jpacxBojiHMGCXH KucjiopoBa bT I pacnjiasax wenpaa 
I H xpoMa cjiBByex yBHT^aTb iipH Btibope mbxobob BunJiaBKH h pac- 
KHCBeHHH BMCOKbxpotobxBix cxajien H cnaaBOB. . 

Sbcci. HpBodMPHmpI npBpo6HP paccMoipeiB ppayjibxaxH jaccjie- 
BOBaHHB oi^cneHHa xpoMa, pacxBoppHHoro b jkhIbkom Htejieae, 
onySmiKOBaMe Hen MHH-HeaoM h HniiMaHPM [31], Tropitflo- 
ranoM 13^J. Mowho Jmmi, oTMexHXb^ bxo Hen Mhh-tch a Ha^an 
HebOocHPBaHHO ^uaacaajia Koa^^aBaeax aKxaBaocxa KHcaopoBa 
B pacxBopax HteneaB a xpoMa ayxeM aKCipabojMBaa BaaHHx, no- 
JiyaeHBMX B oSaacia M3 kbx KoaBeaxpaBaa xponai. na ^acxb 
Bbicokax KOBBeaxpanaa axoro iaaeMeaia B pacxBope. TiopaBoraa 
npOBCxaBaB peayjibXBXBi, oxaocaataecH k 'nnaBaaM, nboBeBeBBHM 
B lae paBaosecHbix ycaoBaax. i i, I 

PacxBppaMocib KBCJiopPBa b pacnjiasax Htejieaa a xpoba 
BKCnepuMeaxa^aP Suaa papeBeaeaa Xaaxa, OopBJKearoM a Oobk- 
MaaoM 133J. I^a pHBoycxaaoBJieao, ,hxo apa 1600® b ^kpjieae, cb- 
BepHcaa^eM pi 0,06; bo^% Cr, b peayjibxaxe OKacaenaH aocaeBaero 
oSpaayexcH.xpoMax (FeOGxgOg); b oSaacxa KoaBeaxpaBaa Xpoiaa 
B paciBopp px 3 BO 9%' amaaejib apperyaapaoro docxaBa 
a Buiae 9%j Cr — ^Bep^pa pacxBop CxgO^ c bokoxopbim eoBepwa- 
aaoM^ aaaapa wea-'eaa. ' | i ^ ^ 

TaKBM ^bpaaoM, Xhjixb, <I>opB»ear h OoBKMaal noBifiepBaan 
oSpaaoBanae xpej^ paaji^aimx okbcbob apa OKacrteaBB xpowa, 
pacxBopea^oro B whbkpm weaeae. A raasaoe, oaa noBiBepanBa 
qxo b paclBopax, coBepacaiBax Buaie 9% Gr, no Mepe aoBbraeaBH 
MoSb*3KopoBa^"™°^^™°*'° yBenaajiBaexcfl paciaopa- 

_ iHaaBHe Xajixfr, (Dopaweara a OojiKMaaa ibujia npanaxH 
HaaMaaoM [34] npa oGcyataeBaa BjiaHana Be^HpyIo^^Bx aaPMea- 
tob aa pacxBopBMobxb Kacjiopoaai b Hcejieae a aa PaxaBaocxi. pac- 



XBopoBHorb Kacaopoaa. ^aaMaa , Baec aeKOXopHe KoppeKxnBU 
a B paaee pny6nBKOBaBHue hm a Hea MaH-qeaoM aaHHwe. 

GjieaoBaxaiLbHO, mobcho oxMexaxty c lyaexbM noaanee onybjia- 
KOBaaabix BaHaux, apcxoBepaocxi. peayjibxaxoB, nonyaeaHux 
,B. ,B. Jla&aeBCKnM npa aayaeaaa pacxBopBMOcxa KBcjiopoaa 
B pacnjianax .Htejieaa a xpOMa [17]. j 

Ilpa onpeaeneaHH pacbacjiHieJibHOH cnocobaocxii KpewaHH, 
.BaHaBBH, XHxaaa a ^oc^opa ' xaKHce 6 mjio ycxanoBneab, axo co- 
cxaB'oGpaayion^BXCH okhcjiob ajieMeaxoB-pacKaciiiixejieii obycjiOB- 
Jiea : KOBBeaxpaaneH nocjieaiiax b ipacxiBope. 1 


. 13 [%Sil 



Phc. 13. SaBBCHMDCTb MejKBy [% O] H [% Si] npa 1600° [35] 


jA. / Tyjiaa [20] ycxaaoBBJi, axo npoayKxaW OKacneaHa 
KpeMHaa b aaBacaMOCxa ox ero : KoaBeaxpaBaa b HtaBKOM bKeneae 
HBJiHioxbH CHBBKax Hcejieaa bjiB KpeMaepeia. 9xpx b|ibob aaxoBHi*- 
CH B apoxBBppeaaa c aaKJiioaeabeM roKeaa a Hanbaaa [35], 
KpxopMe .jCBHxaiox, Hxo , aeaaBacnMp ox KoaBeaxpaijnEi b ataBKOM 
H{ejieae BpeMaafl npoByKxpuf ero QKacjieaaa HB.Tiflexca KpeaiHeaeM. 
IIocjieBBee nojiOKeaae FoKena a ^anMana, nosKaJiyln, a ne Moatex' 
Smtb npBTsepjKBeao ' peayjibiaxaMa ax aKcnepaMbaxa, KaK axo 
BnBHO aa p,HC. 13. SBecbi npaBeBenbi peayjibxaxbi onpeBe.neana 
paBHOBejcaa' peaKBaa j ! i 

I SiOaCT) “f“ 2H2i(r) — [Si] -|A 2I^2^(r), • : 

a nMeaHo;: npoBcxaBBeaa aaBabaMo'cxb laeiKBy [%01 a [% Si] 
npa 1600°. .BKCnepaMeaxaabno aonyaekabie xoBKa oxhiobb ae 
pacnoaoHteubi aa OBaoa npaKpa: nepea axa xonKn iiojiino a ayac- 
ao apoBecxH bbb aepeceKaion^aeca npHMbie (;| paaaaaabtMn 


3r 
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yrjiaMET HaKJiOHa, ^to yKasusaeT Ha pasjiHHHHe /SHanennH x 

B ypaBHeHHH peaKHHH ! i 


I SiOjj(T) + 2;H2{[r) [Si] + 3!H20(p), | i 

Han,' HTO TO Hte daMoe,— Ha oopaaoBaHse b xchakom aceaeae coe- 
iEmHOHHB KpieMHndi C KHCaOpOAOM, B KOT^pSIX COOTHOHieHHe MOHCAy 
I BTOMaMH KpOMHHH l H KHCaopO^a i OnpeAeaHOTCfl KOHIiteHTpaKHeH 
KpeMHHH B paCTBOpe. I ! ' ^ . I 

IIpH HayneHHH oKHcaeHHfl $oc$opa, pacTBopeHHoro b »^akom 
pKeaese [16], i 6uao ycTslHOBaoHO, hto b hchakom aceaeae, co;!iepH(a- 

K ' 3M AO 1,2% ^oc^opa, OKHcaeHHO nocaeABOro Bpbboahx k o6pa- 
BaHHio ($o|c^aTa Hteaeaa (Fe 0 } 3 P 205 ,' a b hchakom aceaeae, 
coAepH(jaiAeM| Bume 1,2% ^oc^opa, no MepeyBeaHnennHlKOHneHTpa- 
JAHH nolcaeABiero b | pacTsope noBBimaeTCS pacTBopHMOCTB KHCao- 
poAa. 3x0 AoBumeHHej pacTBopHMDCXB 6£iao o6'bHCHeHO odpaao- 
BaHHOM, noMHMO Aoc^axa acejteaa, nAXHOKncn $oc$opa, pacxBOr 
pnMOH B hchakom iHceaeae- c . bucokbm : coAep»(aHHeM $oc$opa. 
TaKHM oSpasoM, b pacxBopax aceaeaa, coAepxtantnx BEime ;!,^ 
^oc^opa, OKBcaoHne axoro aAeMeHxa Moacex 6 hxi> npeAcxaBaoHo 
ypaBHOBHeM i ; ■ I,/ . ' 

4 IP] + 13 [O] + 3Fe(,«) -= (FeO)3 PaOs,*) 4- [PaOj (36X 

1 OdpaaoBaane $oc$axa Hceneaa npB OKHcaeHHB ^oc^opaj pac- 
TBopeHHoro B WHAKOiM Hcoaesd, i{ 6i>iao noAxsepacAeno peayabxaxaMn 
aaeKxpoHprpa^nnecKoro nccaeAOsaHHfl okhchoh naenKH, Mexaa- 
aorpa$HHecKpro nayneHHH HeMexaaanqecKHX BKaioaeHnu, penx- 
rcHocxpyKxypHoro, cneKxpaaB,Horo n XHMHnecKoro anaanaoB na- 
CTHD[ HeMexaaaHnecKHX BKaioAeHHU, BMAenenmax npn bhoahom 
pacxBopOHHH I cnaasoB. : ^ 

Eoaee xoro, mohsho c doabmon cxenenBio AOCXOBepHOCxn bu- 
CKaaaxb npeAnoaoHcoHHe, hxo h KHHOXHKa Ae^oc^opanna hchako- 
ro Mexaajia b KOBBepxepaxi n MapxeBOBCKnx nenax c ocHOBHoii 
,4>yTepoBKOH o6ycaoBaeHa coAepwaHneM b hbm ^oc^opa nan, 
y^HTUBaH naaoHteHHoe Bume, cbcxaBOH o6pa3yioii^xcH 4CoeAH- 
HeHHH ^pci^opa hi KBcappoAa. Mq%ho 6Biaa Gei npnBecxn i mhofo- 
HHcaenHiike AaHHMO o xom, hxo b n^opecce xoMacHppBaHHH CHHH«e- 
HHO coAepHcaHBH $oc$opa ao 1,0-+-1,2 % haox MeAnenbo, a! aaxoM 
nocae AocxiiatennH yKaaaHHoro cpA^pHtaHHH ^oc^opa b Moxaaae 
CKopocxb ero OKncaoHnu aHaHnTeabiko noBBnnaexcfl. B Kanecx- 
BO naak)CTpanHH na pnc. 14 npapeAeBBi KpHBue, ^HKcapyioinHe 
HaMeHOHne GOAepJKaHHfl ^oC(|opa b npoBjecce' Ae^oc^opanan 
B KOHpepxepax c ocj^oBHoa 4>yTeboBKOH [36], 

B csexe peayabxaxoB, noayBei^HHx npa BayneHsai) OKHcaeaaH 
4>oc$opa, pacxBopeHHoro b atnAKOM aceaeae, cxaHOBaxca oSxtflCHa- 
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iHoa npanaiia MeAaOHHoro noEraa^eHafl poAepncaHHH ^oc^opa b npe- 
Aenax ox 2 ao 1% - 3xo HBanexcH caeACxBaeM lobpaaoBaHHH pac- 
XBopaMoro B aiexaaae ^oc^opaoro aHranpaAa; aa Moxaaaa yAaanex- 
CH xOabKO xa aaoxt ^oc^opa, OKacaeiae Koxopoia coapoBOHCAaex- ^ 
cfl obpaaoBaHHOM HopacxBopaMoro b aiexaaae ^oc^axa Hceaeaai 



0 / i, 3 * 3. 6 .7 8 _ f; 

epcMti npodt/BkUiMUM i ■ ; j 


Phc. 14. knaetHKa npoaecca Ae$oc^paAHH 
B KOHBepxopax c ocHOBHoa ^yxepoBKOH [36] 

Opa 6oaee Haanax. KOHneHxpanaax $oc$opa Ae^oc^opanaH npo- 
xeKaex saanaxeabHO bMCxpee, xaa kbk b axoa qSaacxa KoaneH- ■ 
xpanaa OKacaeaae '4>oc^opa conpoBoatAaexca ebpaaoBanaeM xoas- 
Ko (aaa raaBHMM o6paj30M) $oc$axa ateaeaa, Koxoppia, 6yAy4a 

HepacxBopHM B hchakom Mexaaae, yAaaaexCH aa pero. ! 

Upa onpeAoneHHH pacKHcaaieabHoa-cnocobHOCXH xaxaaa Siiao 
ycxaHOBaeao [22], axo b obaacxa hh3khx KOHneaxpapaa pacxBO- 
peHHoro B HCaAKOM ateaeae xaxaHa (ao 0,04 % ) npeaMymecxBeHHoe ^ 
pasBaxae noayaaex peaKpafl ^ 

I [Ti] + 4 [014- 2Fe(«) = 2Fe0Ti08, (37) 

a B oSaacxa 6onee BucoKax — ox 0,04 ao 0,5% 

' i I [Til + 2 [01 = Ti02(T). f (38) 
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HaynenHe OKHC^eHm^: . BaH aj THH, ipacxBopeHHoro b HtHAKOitf a«e- ' 
Jieae (18, 37], noKasajio, Vrq npofly^TainH peaKE(HH oKHcneHUH 
B SaBHCHMOCTH t)T KOHBeHTpailHp BaHa^HH B paCTBOpe HBJIfllOTCH: 
oaHasneB^ m jimr ajib | FeOV^Ogj TpexoKHCB • saHaBufl . VoOq h- nav'- 

OKHCB BanaABH .VaO^L ■■ f,-. i ^ | I 

TaKHM o6pa30Mj mohcho npasHaTb,. wco usiseaenae cocxaBa 
oopaayjoiBHXCH okhchob aJieMeHTa-pacKHCjiHTejiH, non iBnnHHneM 
BSMeHennfl KOHnenTpantHn nocnennero b ; pacTBojie, i HBJifleTCH ' 

I He HCKJcro^enneM, a npaBHaoM. 



0,05 0,10 

'Si paehtc/iume/iM 


Phc. 15. .BniiHHHe MapraHita ^na pacKHCJiaTejitHyio ‘cnoco 6 HOCTi» 
KpeMHHH H aaiOMHHHH [ 21 ] 


Sthm p neppyio oaepenb .oG'bHOHHbTca cnuHceHne pacKHCJiu- 
xenbHOU pnoco6HOCTH aneMeaTOB Bo Mepe noBBunennH nx KOBBen- 
TpaBBH B pacTBope. fljeiicTBBxejibHO, b oSnacxn hh3^hx koh- 
BeHxpannn b pacxBope, CKaHjeai, BanannH, oahh eroi axOM cbhsu- 
Baei ABa axoMa KncnpjioAa; b oSjiacxB cpeAHHx — lj5 atroiaa khc- 
JiopoAa n [B o6jiacxn Gojiee bhc(!)khx KOHAeHxpamiH siHini, oahh ' 
aiOM KHCJippoAB- 3 to BHOBHe aaKOHOMepno;, EcAh b aobhom 06’beMe 
Hceaesa pacxBopepo . mhoi^o axjoMOB KHCJiopoAa n, cooxBexcxBeHHO 
3XOMy,iMaAO axoMOB PJieMeHxa-pacKHCJiHiojiH, 10 6ojiee BepoHXHO 
oSpaaoBaHHe OKHCHoro coeAiraeHHH, b KoxopoM na oah'h axoM 
aneMenxa-pacKiicAHxenH npaxoAnicH Sojitmee bhcjio axOMOB khc- 


JiopoAa. Hiao 6 opox, npnj BBicoKOH KOHneHxpanHH b pacxBope ajie- 
AieHxa-pacKHCjmxenfl KOHAeHxpaAHH r pacxBopeHHoro KHCJiopoAa 
6 yAex SHaBHXejibHO .nnace, h noaxoMy b axnx .ycnoBHHx 6 ojiee pe- 
poHXHO odpasoBaHHe, OKBcna, b KOiopoM na' oahh axoM aneMenTa- 
pacKHCAHxeAH npHxpAHXCH MeHbmee bhcjio axoJviOB KHCAopona. 

' IIoBXH HeHCCJieAOBaHHBIM HBJlAeXCH BJIHHHHe Ha paCTBOpHMOCIb 

KHCJiopoAa I B jHcqakom Hceaeae OABOspeMeHHo npacyTciByioniiHx- 

AByx H 6 pjiee aAeMeaxoB-pacKHCAnxeneH. HecoMHenno, HaMene- 
HHe npB axoM cociaBa pacxBopa 


H odpaayioiAHXcH nponyKxoB pe- 
aKBHH pacKHcneHHfl Moacex ona- 
aaxb cyipecTOeHHoe BAHHHHe.Ha 
cxeneHb | pacKHcjieHHfl -cxanH. 

HanpHMOp , ycxaHpB neno noBume- 
HHB paCKHCJIHXeA|>HOH CHOCOSt 
HOCXH XaKHX CHJIbHBIX paCKHCAH- 
xejieH^ KaK KpeMBHH: n aJuoMHHBU, 

aa cnex HannAHH b pacxpope 
aAeMOHxa c hhskph pacBHCjutxeAb- 
HOH CHOCodHOCxbio ir MapraHBa. 

Ha pHC. 15 HpeAcxaBAeHo.BJiH- 
HHHe HajiHHHH iiB pacxBope 0,5% 
i MapraHBa Ha pacKHCJiHxeAbHyio 
'CnOCo6HOCXI> KpeMHHfl Hi BAIOMII- 
HHH. Bahhhhb MapraHAa Ha pac- 
KHCAHXejIb'HyiO CnOCo6HOCXB KpeM- 
HHH onpeAeAGHO ' H. A. TyjiHHHM 
[20]. Bbijio ycxanOBjieHO, hxo 
B iaAHHHe B pacxBope ao 0,3% Map- 
raHna ne' OKaasiBaex bjihhhhh 
H a pacKHCAHxejiBjByio cnoco6- 
HOCXb KpeMHHH; npH KOHBOHXpa- 
, BHH MaprapBa b pacxBope p npenejiax ox 0,3 ao 0,4% , KaK noKaaaHO 
na pnc. 16, papBHCJiHxejipHaH chocoShocxb KpeMHHH noBHinaexca 
Ina 20: — 30%. 1 1 I : - 

MexaHHSM noAO^Horo |BAhhhhh MapraHii|a Hat pacKHCJinxeni.- 
Hyio cttopoSHOCXb AP3f*'®2L ajieMeHXOB eipe ne pacKpux, n axo aohhs- 
HO npaBAepB BHHMaHae HccjieAOBaxejiefi. I 

TepMOAHHaMHHecKHe ^ynKAM peaKimn pacKHCAennH Kpen- 
HneM [35] HiAaHHBie 06 aKXHBHOCita okhcjiob Mapranna h KpeMHHH 
B CHCxeMe.MnO— SiOa— FeQ [38] 6 hjih ncnojibaoBaHH AAH onpe- 
AeAeHHH pacqexHMM nyieM BAHHHHH Mapranaa na pacKHCAnxeAt- 
Hyio cnocoSnocTb KpeMHHH npn siiHHCACHHH cocxaBa npoAyKxoB 
peaKHHH pacKHcneHHH KpeMHHeM I H MapranapM b aaBHCHMOCXH 



Pbc. 16. Bjihhhhc MaprataQa na pac- j 
KHcnirrejibHyK) cnoco6HOCTi> KpeM- I 
i pna [ 20 ]: I 

I — [Si]; 2 - 


- [SI]-B»,3+0,4 r/oMn] 


OX coAepHcaHHH axHx pacKHCAHieAefl b MexaAAe. 9 xh me AaHHHe 
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~acnojiB30Ba3e[Bi npH BHHHcaenHH KOHCTaHTBi . paBHOBecHH. Mewny 
MapraHQBM a KpeMHHeM n npoASTKianH peaKaaa ax OKBca^raa. 
BHqacaeHHHe 3H;aaeHBH KOflcTaHTH paBHOsecaa , 

JC ' ,oq\ 

apa 1600 P a cocTaa apoAyKTOB peaKitaa paCKacneaaH apa aa- 
aa'iHa B pacTBope 0,5% Mn b aaBacBMOCxa ot coAepHcaaaH Kpesj- 
aaH apaBeAeau b. xaSa. 2i| ; i i 

EcTecTBeaao, BU'jacaeaaue pesyabTaxH, yaaTUBaa aorpeai- 
hocth, Aoaj^eBHBie npa oapeaeaeaaa TepMoaaaaMBn?ecKax ^yaa- 
aau peaai^aa pacaacaeaHH apejiaaeM a aaTaBaocxa oaacaoB aap- 
raai^a a KpeMHaa, ae Moryx apexeaAOBaxb aa BucoKyio cxeaeab 
xoBaocxa a aoxoiay aywaaioTca b ^a^caepHMeaxaabaoa apoBepae. 


.1 Ta 6 nnna 2 
SaeucuMOcmb coemaea npodynmoa peaK~ 

tfiiii . paCKueJieHua om eodepfKOHW ! 
tMapeoHifa u xpeMmui a atcejteae 
(e pacmeope"0,5% Mn) 



0,01 1 ! 80i,0 20,0 

0,02 I 77,5 ! 22,5 

0,05 I 73,4 26,6 

0,10 1 -69,6 i 30,4 

0.20 i 64,9 i 35,1 

0,50 j .60,0 I 40,0 

1,00 I 2.0 i 98,0 


r ' ■ ' SaaaioaeBaSe : . , , 

B peslyabxaxe acaoabsoBaHaa 6oaee coBepmeaabix MexoAOB 
n yayameHaH xexaaaa aacaepiiMeaxa B ilaocaeAaee BpeMfl aoayae- 
HH flocxaixoTOO aaffCHCHHe flaainiie 6 xepMOAaaaMaHecaax ^yaa- 


aHflx peaaaria pacjiBopeariH a acaopo««i b ataAi^OM aceaese a pe- 
' a^aaa BsaaMoaenCTBaa aaeMei xoB-pacKjacanxeaea c aacaopoffOM, 
pa^TBopeOTfiiM B HtBflKOM Hteauae. 1 j ' 

jrakaM o 6 pj^ 3 o|«, BoayaeaHuo naaHiie Moryx 6 Hib acaoabao- 
tiaalu apa BiiaBca|eaHn pacaac laxeabaoa caocoSaocxa oxAeabHHX 
ajiejieBxoB. - h i' | ' . ’ ' . ^ i 


: BacaepaMeHxaabHO ycxaaoBaeHO^ qxo pacaacaaxeabHaH cao- 
coOaocxb aaeMeaxoB-pacaacaaxeaea, sa acaaroHeaaeM Mapretaaa, 
aoaaataexcH ao Mepe aoBbuaeaaa aoaaeaxpaaaa b, pacxBope bae- 
Meaxa-pacaacaaxeafl. : ; 1 

' : .9x0 aoBBHteaae pacBBcaaxea^HOB caocoSao^xa aaoMeaxoB, 

o^bHcaflexcH xeM, axo b oSaacia aasKax aoBaeaxpSaHa aaeaeaxa- 
pacaacaaxeaH a, coo^TBexcTBeaHO, Bucoaax — KHcaopoaa bos- 
MOHcab oOpaaoBaaBe coeaBaea^ c 6oaee BbicoaaM aacaoM axo- 
MOB aacaopoaa, apaxo/pin^axca aa oahh^ aXOM aaeMeaxa-pacKHC- 
aaxeaa, aOM a oSjiacxa bucoaax aoBaeaxpai^aa aaeMeaxa-pacaac- 
aaxeaa a, cooxBejx'ciBeaHO, aasaax aoaaeBxpaaaa aacaopofla. ^ 
ycxaaoBaeBO^ axo aoBboaeane aoHaeaxpaaaa b HcaaaoM saeae- 
ae csepx oapeAeaqaapro aaaHeaaH laaax aabMeaxoB, aaa xpoM 
a ^oci^op, npBBoaax ae a caaaceaaio, a a aoBbriaeBaio aoHaeaxpa- 
aaa pacxBopeBBOro laacaopoga: 9xo AoaHtao Obixb apanaxp bo 
B aBMaaae apa auBaasae BHcoaoxpoMHciHx cxaaea a apa aepe- 
aeae ayryaoB c BbicoaaM coaepHiaHaeM $oc$opa. 

SaAaaea npeflcxoaniax accaeAOBaaaa HBaaexcH aKcaepaMea- 
xpabaoe aayHeaae pacaacaeaafl lapa aaaaHBB b ataAKOM Mexaa- 
aq AByx a 5oaee aaeMeaxos-i-pacaBcaaxqaea. 
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BJinHHUE 3JIEMEHTOB-PA(CKHCJIHTEJIEa i 
HA AKTHBHOjCTb KHCJIQBOff PACTBOPEHHOrO 
IB HCHflKOIH HtEJIE3E 


Ha AHarpasme, HJiniocTpnpyiomeH pacKHcaHTensnyio cnoco 6 - 
HOCTt aaeMekTOB (cm. pkc. 5), b OTmraHejoT paaee oiiy 6 jiHKOBaHHUx 

TTattiTKrY SaBHCHMOCTB MCMKAy H3MeHeHHeM jKOHaeHTpaAHH paCTBO- 
peHHoro KHcaopoAa H aaeMeHTarpacKHCJimiean npeHcxaBaena, kbk 
inpaBHao, kphbhmh aHHQHMii. i Ecaa 611 pacKHcaHTeafcHaa cno- 
Co 6 HOCTb aacMeHTOB ocxaBaaacb nocTOHHHOH, nesaBHCHMOH ot 
TTY koTmeHtpanHH b pacTBope, to aaBHCHMOCTi. MeasAy lg[%0] 

H lgl%£l SMJia Cur npcACTaBaeka npjiMHMH , aHHHHMH H ToabKo 

B i hoaoShiiIX cayaaax KOHkeHTpaAHH pacTBopeHinax b jkhakom 
jKeaese i oaeMeHTa-paCKHcaHTeaH h KHcaopoAa 6biaa 6bi pasHOBe- 
JIHKa C HX aKTHBHOCTbK). i 

flaal 6oabraHHCTBa ate peaKAHU ipacKHcaenaa paBeacTBO McacAy 
pB'ayabTaTaMH anaanTaaecKH onpeAeaeaHoa ftoHAeaTpaAaa Kac- 
adpoAa, HaxoAa^^e^oca 1 b pasaoBecaa c , jaaeMeHTOM-pacKacaaTe- 
aeM, a pesyabTaTaMH riiiaacaeaaa aioa koarieHTpaAaa, HcxpAHt 
h 3 sHaaenaa koHCTauTM paBHOsecaa peaKaan,! Aocxaraeica xoab- 
KO npa ycJjiOBBa i aaMeim KOHAeHTpaaaa BomecTB, aaxoAamaxca 
bI paBHOBecBB, ax aKTaBHOcxaMa. , r - „ 

; 9to ecTecTBeHHO. Snaaenae KOHCxaHTH pasaoBecaa aroooa 
peaKBHB aBaaeTca oxHoraeHaeM AeacTByroiuiax (aaa aktbbhhx) 
Macc — yaacxaaKOB peAKAaa, oxaomeHaeM Macc, cnocoSatix 
K BaaMMOAeacTBaio c ApiyraMB! BemecxBaMa. 

npBMeaeHae apa BHaacaenaa KoacTaaTbi paBaoBeca^ KOHAea- 
Tpaaaa pearapyioatax Ben(ecTB bOsmohcbp aaaib ao oxaoaieaaio k 
peaKAHHM, ApoxeKaIOA^aM B caabBO pa36aBaeaBHix ppcTBopax. Ho 
Mepe noBtnaGBBH KOBABaxpaABH pacxBopa ycaaaBaeTca BsaaMO- 
keficTBHe Mew Ay ero KOMnoBeaxaMB, BcaeACTBae aero aaMeaHexca 
aiixaBBOCTb BOcaeABBX: 9xo asMeneHae aKXBBHOcxa, KOHeano, 

' 4 ^' ■ ■■ 1 i ^ , ■■ ' : ‘ r ' ' ^ i • 


■ OKaSHBaex Baaflaae na pABHOaecaoe cocxoHuae peaKAaa, x. e. 
•ecaa KOHCxaHxa paBBOBecaa BupaweBa KaK OTHomeaHe kohabh- 
Tpaaaa pearapyioiAax senibcxa} xo oaa nepecxaex 6 iiiTb| nocxoan- . 
BOB iBeaaaaaoa b cayade HBMeaeaafl KoaAeaTpaAaa. Be nocxoaa- 
•cxBO SyAex coxpaaeao, ecjaa oaa Bbipaataex ae oxBOAtenae koh- 
AGHtpaABa, a oTBomeaBel aKXBBHOCxea pearapyiontak BemecxB. 

AKXBBBOCXb Bea:(ecxBa, naxoAHa^erpca ^b pacxBOpe, ^ mohcbO j 
ycxaaoBBXb nyxGMj onpeAeaenaH paBaoBecHoro cocxoaaaa peaK- 
Aaa, apoxeKaiomea c yaacxaeM pacxBopa a raaoBoa ^asu. PacKac- 
aHXeabayio cnoco 6 aocTb PaeMeaxa, Kaa 6 Hao' aoKa^AO, mowho 
onpeAeaaxb ayxeM ycxanoBaeaHH paBHOsecaa MewAy ' aaeweaxoM^, 
pacTBopeHHBiM B JKBAKOM jweaese, B raspBoa ^asoHi' cocxoau^eii 
MS.BPAHHpro napa a BOAPppAa. 

SaaneHae oxapmeKaa Ph.o • Pst ® rasoBPa ^ase mowgx 6bixb 
ycxaapBneHP c bhcpkpb cxeneabip xpaaocxa, a axp pxaoaieKae 
HBAflexcA BHpaHseaaeM oKHcaBxeAbHorp nPxeaAaajia raaoBoa ^asM 
no oxapmeaBio pacxBopa: ApyraMa caoBaMB, SHaaeake'oxHonieHHH 
i>H,o : Ph, oap®Aeaflex aKxiiBaocxb KBcaop'bAa, paoxBopenaoro b 
, wbakom atenese. i i 

Ilpa HByaeaBa peaKAan t ^ 


[Vj a:H^O(r) =i= VOk(t)i+ ®H2(r) 

naa ' j - i ■ 

I lV]^a;[0] = V0*(T) 

•0biaa ycxaBOBaeaa saBBca^o'cxb MeasAy coAepatanaeM p 

:^bix B asaAKOM aceaese BajaaAaa a KacaopOAa apa I59i 
^BMeaxaabBO noayaeBBHe IpesyabxaxH apeAcxaBaeabi ai 
I Ecaa KOBCxanxy paBBOBecaa peaKAaa (40) npeACTae 

'AeaaeM ’ I ;■ L . .L| r; 

^ ^ „ I JfV = l%Vl [%Op, !’ 

TO SHaaeaaA [%F 1 a [% 0 ]*,l KaK 3 XO a Bbipaaceko aa 
6 yAyx asMeiaaxbCH! no Mepe, CKaaseM, noBbnneaaa KOBAeaxpaAna 
.BI pacxBope BaaaAaa. 

I ! ' 3x6 HenooToaapxBO saaaeaaH Koacxaaxw paBKOBecaa Moatao 

6Bino 6bi oe-bacBaXA aSMeaGHaeM aKxaBaocxa BaaaAaa aaa Kac- 
aopOAa aaB BBaaaABfl a KacaopoAa, pacxBopeaHHix BwaAKOM we- 
aeae. Ho apewAG aeM olKOKaaxenbHO npaaaxb axox bhiboa, aeo6- 
^xoABMO ycxaaoBaxb, KaKae coeAaaeBKa b pxnx yPaoBBHx o6pa- 
syioTCH MGWAy BaaaAHeM a KacaopoAOM; keo6xoAHMO Bbiacaaxb, 
coxpaaHGXcH aano Mepe BBMeHeaBH KoaAbaxpaAaa BaaaAaa b pac- 
TBope nPcxonaaoe I aaaaeaae X A ypaBBeaaB (40). 


(40) 


lacxBopea- 
5°. 3Kcne- 
pac; 17. 
pxb ypaB- 


(41), 
pac. 17, 
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dkcnepHMeHTaabHb bsuio ycxaHOBneno, hto OKHCjieHHe sana- 
IffHH, pacTBopeHHoro B'HtHAKOM Hcenese j AOJSKHO 6firTb npeACTaB- 
nenb ypaBHeHQHMH; I ^ 

)^^[Vl+2t0]=4-EeOV2O3(T). 
t ^2 ==l iaoF; I 


r Ee/,, 


(42) 


1 ^ • 


[V] + 10] ^ -i- 

=■ [flvl [fflol* 


(43) 

(44) 


1' ',! 


^ ' .'l' 



1 

1 

1 

I 

i;.J ■ 



V 

1 . . . . ; - 


1 ■" ■ ' ' i 






L_ 

' ; ■ 





r, ■ 

[%V] 


2,S 


Phc. 17 . PacTBopHMocTB KHCAopona ' B amaKOM ateaese, 
coaepacaaieM iBanaAHu[18] 


SnaaeHHH Ph,o-"Ph, b rasoBoia ^aae, BaxoAHmeucH b paBHO- 
BecHH c pacTBopoM Hseneaa h BanaABHi onpeAejiflex aKTHBHcfcTb 
KHCAOpOna B 8TOM paCTBOpO H, TOM CBMUM, aKTHBHOCTb BaHa^Hfl, 
naxoAsmeroca B paBHOBecHH c pacTsopeHHBiM KacaopoAOM. iPe- 
ayabTaxH onpeAeJieHHH saBHcmiocTH MewAy Ph,os -Ph, h [%V] 
npeACTaBAenw Ha pHC., 18. . i I i 

noaoHseHHe sKcnepHMeHTaaBHMx ToafeK Moacex 6 biti> onacaHO 
KpHBoa jiHHHea, aio Hc^aioaaeT bobmojkhoctb npeAnoaoHteHUH o6 
o6pa30BaHHH . KaKoro-Jia6o oahofo coe^taHeHaa BaaaABH c khcho- 


poAOM pa Bcep npOTHHCBPaa asMepeHaa KonpeaTpapaa BaHapHai 
Heabsa, KOHeaHp,'A(^iiycTaTb a obpasoBaaaei coeAHHenaa VyOi 
c AiobBiMa aaaaeHHaMa y vl x. ' ! 

rpaaapu odaacTea KoapeaTpapaa aapapaa, b KOTopiax HMeex 
Mecxo opaa as peaapaa (42), (43) ana (44), Mpryx 6 i>iTb yciaaoBr 
ireHBi aa ocaoBe 3 KcnepaMeHTaAi.HBix paaHBix. i i | 



ca baasocTB pasMepoB axoMOB ateaesa a BaaaAaa, uaaiiaae ae- 
apepuBaoH cepaa pacxBopoB aceaesa a BaaaAaa), KOHCxaaTy paB- 
aoBecaa mobcho aepenacaxa b caeAyioateM bhab I 


= [%V] 


(%f)" 


(46) 

: 1 • 
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OTCio;^a . “ i . ■ ^ 

lg/:;==lg[%Y]+a:lg(^) 

HJIH ■ ' 

^ lg(^)=Tlg-K'-ilgI«y). (47) 

I Kpunafl Ba pnci. 18 Moatex 0HTb aaMeneHa, cooSpaanb c ipac- 
iiojioHteHHeM aKcnepHMeHxajibHo nojiyHeHHBix ToqeK, jiOMaHOU nn- 
iHHeH; yrnoBBie KO^$$Hll^HeHTM oxfl'enBHUX npHMOjiHHeHHHx yaacx- 
KOB 3XOH noManoH npeacxaBiiHiox snaaeKHe — b ypasHeHHH (47). 

PeaKaHH (40) B 3aBH(fHMOCTH OX coaepataHHH b pacxBope bb- 
Haana HOJiHoaa 6 hxi. npescxaBaena ypaBHOHaaMH: 

X — b| pacxBopax, coaepatamHx ao '0,2%V, i 

-|-.Fe0V20j(T) + 2H2(r) — i 


' ' . = ' (48) 

XI — coAepataiAQx ox 0,2 ao 0,3 %y, 

4 V^OatT) + |-H 2 (r) = IV] + I 

i 

' (49) 

III — coAepjKamHx BBime 0,3 %V, j 

— V202(T) + H2(r) = [V]+H20(r), I 

‘ ' l /^Ai=[%V](-:^'). (50) 


i SHaaeHHe ^37 npn 1535° paBHo 0,0141. Akxhbhocxb KHcaopoAa 
B pacxBope paBHa 

[aol = /o[%0]., 

ypaBHerine KOHCxaiiTU paBHOBecaa 1 peaKAHH (44) mo>kho Bepe- 
imcaxb B BHA© 1 

1 I AniMl%V]-/o[% 0 ].. ( 51 ) 

"^.1 -1--. r ■' , i 


UsMeHeHHe Koa^^HAHeaxa aKxnBHOCxa KHcaopoAa b sasHCH- 
MOcxH ox coAepHcaHHH b pacTBope BapaAHH MOStex Shxb BUtaHCJie- 
HO nyxoM HcnoaBSOBaHHa Aanaux, npeACxaBaeHHiix na pncynKe 
17, H ypaBHOHna (51). 

KoHCxaaxa paBHOBecaa peaKAHH (50) npa 1535° paana 0,05689. 

3x0 sHaneHiie H 6 £ijio HcBOAbsoBaHO npH BHHHcaenHH Ph20 • -Ph^ 
B rasoBOH $336, HaxoAameHCH B paBHOBecHH c pacxBopaMH jkg- 
jiesa B BaHaAHH. PeayjibxaxBi 3xoro BziHBCJieHHH npeAcxaBaeHbi bo 
B xopoM cxoaGae xa6n. 3. 


' , I . Taennaa' 3 

BjiiMHue eauadua na KOa^uifueHm anmueHocmu Kucjiopoda, 
pacmeopeHHOco. e pacnjiaea^i xeejieaa u eaHadiLK ■ 


1 

IVoVi 

fHio-i’H,, 
no TpaBHCHHio ( 43 ) 

[%bl 1 1 

(CM.,pnc. 17 ) 1 

; ' 1 

[“0] 

no ypaBHeHHH) ( 15 ) 

. jr“o] 

• ° l% 0 ] 

0,3 

■ 0 , 189 ^ , 

0 , 0)515 i 

0,0466 

0,906 

10,4 

0,1420 

! 0,0410 j 

0,0349 1 

0,852 

0,5 

, 0,1138 

0,0350 

0,0279 

0,800 


" B xpexbeM cxpnSae xa6n. 3 npHBeAeHO anaBHiBHecKH onpeAe- 
JiCHHOe coAepHcaHHO KHCjiopoAa b iMexajiJie npn dooxBexcxByiomeM 
coAopH^aHHH BaH£^^fl (cxonbeg 1). SHaBCHHe KOHCxaHXH peaKpHn 
(15) npH 1535° nsBecxHO. Kod^^HAHeHX aKXHBHOcxn KHcjiopoAa, 
pacxBopeHHoro b hchakom Btejiese, b o6jiacxH hhskhx KOHBeHxpa- 
AHH KHCnOpOAa MOHCHO npSHHXb paB-BbIM eAHHHAp. Il03X0My, 
B cJiyBae pacTBopeniHfl b, ahciom Hcejieae aKXHBHOcxb 'paoxBopenno- 
ro KHcnopOAa npBHBMaeM pasBOH ero KOHBeHXpaBHH ■ — . 

' , [aol = r%Ol* 

SHaHeHBB KOHcxaHXbt paBHOBecBfl pea^cBHH (15) h sHaHeHne 
Ph ,0 - pH,t I ShJIH BCnOJCbSOBaHbl AJIH BBlAHCJieHHH BenHBBH Ifloli’ 
Koxopbie npHBeAeHbi b BexBepxoM cxoiidnie xa6a. 3. ' 

EcaH sHaBBHHH [%0] npeAcxa'Baflibx BKcnepHMeHxaabHO olnpe- 

AeaeHBbtel itOHBeBxpaiBiH KncaopoAa,, HaxbAmaerocH B paBHOBe- 
CHH npH 1535°1 c yKaaaHHOH b 1-m cioBt^Be KOHAeiaxpaAnen Ba- 
HaAHH, a B CToa6Ae 4-OM-^aKXHBHocib KHcaopoAa, pacxBopeHHoro 
B HCHAKOM Hceaese, He coAopHcaiAeM BaHaAHH, H ecan 3 xh 3HaAe- 
HHH He H;[teHXHHHU, xa exo paaaHHHe h onpeAeanexcH BaHHHHeM 
BaHaAHH Ha aKXHBHOCXb KHcaopoAa, HaxoAHHterocH B pacxBope 
TKeueza. ^h ^aHaAHH. HAcaeRHo axo BaHHHHe BbipajKaeT|CH 
4 A. M. CaMapHB i ! . 49 
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K<l'3$$HE(HeHTOM aKTHBHOCTH KEICJIO pOAa 


,1 


fl- 






(52) 


KOTOpafi HBJIHeXCH OTHOmeHHeM aKTHBHOCTH (KOHIieHTpai^HH) KHC- 
jiopoAa, pacTBopeHHoro b hhctom HtH;5KOM weneae; k koHHeHTpa- 
HH^ KHcnopoHa, pacTBopeuHoro B h;hakom Hcejiesei, coAep^KameM 
,BaH'aAHiij r ■ i. 

B xaSA. 1 3 npHBeAeaa SHaHeHHfl Koa^^HHHeHTa aKTHBHOCTH 
KHCJiopoAa Bi pacTBopax, coAepataiHHX BBime 0,3% saHaAHH; npn ! 
BMHHCaeHHHX .6 hjIO UpHHHTO, HTO B paCTBOpaX C HyjieBMM CO|Aep-r 
HtaHHCM BaHaAHH K09(Jl$HHHeHT aKTHBHOCTH KHCJIOpOAH pilBeH 
eAHHHme. Bonee npaBHjibHO 6 hjio 6m ppnHHTii K09$$HHHeHT 

aKTI^BHOCTH KHCJIOpOAa paBHMM GAHHHHC i HpH / KOHHGHTpaHHH 

B pacTBope BaHaAHH pas- 


0,20. 








j 




1 









1 " 




V 

J 


■ ' 





0,20 


Piic. 19. BirnHHne sanaAlun na aumBHoCTu 
Kijc.’ioppsa B pacnJiaiwx ave.rteaa ' ii BaHamiH 


[ 0,'3% , Torsa aKTHp- 1 

HOCTB. KltCJIOpOAa B pac-' 
TBOpax c 6 ojiee unsKtiM 
coAepHtaHHOM I saHaAka 
6 Hjia 6 m 6 ojibnie oah- 

HHAM. ' I, 

Bhhhhho BaHaAHH Ha 
i paCTBOpHMOCTb H aKTHB- 
HOCTH KHCJIOpO^a B pac- 
TBopax Hcejiesa H Bana- 
AHH npeACTaBjieno Ha pncu 

19. ^aHHil>Te, npeACTaB- • 

SIOHHMe 3 AeCE>, CBHAOTejIb- 
CTByiOT i o ABOHKOii' pbjlH > 
BaHaAHH BnpoHecce pAC- 
-KHCJieHHfli Htejieaa: bo- 
nepBBix, 3 a CHCT o 6 pa 3 o- 
BaHHH HepaCTBOpHMBIX 
OKHCJIOB BaiiaAkH CHH-i 


kcacTCH no uepe noBHmeHHa b pacTsope KOHHGHTpaHHH BanaAHa ‘ 
coAepj^aHHe pacTBopeaHoro itHcaopoAa [%0];i BO-BTopHx, hoa 
BJ iriaHHeM BanaAHH noBMHiaeTCH hjih CHHataeTca aKTiiBHOCTb oct^b- 
raerocH b pacTBope KHcnopoAa ' (aol- i 

iHanpHMep, npn HannaHH 0,5% BanaAna coAopHtaHHO’ khcao- ■ 
poAa B pacTBope CHHjKaeTCH AO 0,035%. Koa^^HnneHT aKTriBuo- 
CTH KHCAOpOAa B 3T|OM paCTBOpe paBCH 0,8, T. Ib. JIHHIb 0,p35 X 
, X 0,8 = 0,028% KHCAOpOAa CnOCo6HM K BSaHMOAOHCTSHKI, CKa-*- 
HtoM, ! c amoMHHHeM, bbqahmmm ahh / OKOHaaTeabHoro pacKHcae- 
HHH. ^pyrHMH caoBaMH, naraa aacTb naananoro KHCabpoAa asaaeT- 

Ca He aKTHBHOH. I , ! 


Hto, h»o HBAHeTca; ochobhoh , npHaHHoii CAHJKeHua aKTiruHOCTn 

KHcaopoAa? raKOH npHaHHOH HBaaoTca [ro,.'aTol BaaHMOAeiicTBHe 
MejKAy KHcaoppAOM h saeMpHTOM-packilcliiHTeaeai ne oMao oxba- 
ypaBHCHHaMH XHMHHeCIiHX peaKHHH 
1 ^ li09|(j[)$HHHeHT aKTHBHOCTH (BanaAHa, paCTBOpeilHOrO B HtHAKOM 

/Keaeae, 6Ma npiiHHT. paBiibiM eAHHHAe. Cham cbhsh AieatAv khc- 

aopoAOM ii; ateaesoM mojkho npHnaTb iie saBncaiHHMn oT HaMeae- 
HHH KOHneHTpanHH BaiiaAiiH B pacTBope. Ecan aib thk, to b.W- 
( Hue |Ha aKTHBHOCTb KHcaopo^a , OHeBHAHO, OKasMsaeT sbanMO Aeit- 
CTBHe MeasAy BanaAneM n | itncaopoAOM. ' 

' Um OTMeaaan, hto p3M(j)HeiiHe aKTHSHOCXH KircaopoAa nac- 
TBopeHHOro B hhiakom Hieacse, b aaBHcpMoCTH ot KOHHenTpamrn 
B OTOM pac^Bope BanaAHa npeACTasaeno KpHson aniiHeir. Jlnriib 
AAH ooaeraeHHa pacaeTOB, oAtiaKO c yaeTOM pesyabTaTOB nsv- 
aeHHa npoAyKTOB peaKHHH OKHcaenna BaHaAna, axa KpHsan Hpe'r- 
j CTanacHa xpeaia npaMMiLin, KOTopMe BHpaataioT nsMeHenne koii- 
AGHiipAAHn KdcaopoAa, iraxoAamProca b paBHOsecHH c BaaaAneM 
BcaeACTBHe AOCTHHteniia paBHoae'ciia peaKHnii o6i^30BaHHa na- 
HaApeBOH iHHHneaH, TpexoKncH it i AByoKncH BanaAna. j 

KaK BHAuo, HO Mepe noBbinjenna KOHAeiiTpanifn siaHaAna vBean- 
HHBaeTca pacxojKAeHpe MeatAy aHaanTEtaecKH onpekeaeHHiJM co- 
AopHtaHiieM KHCaopoAa [% O ] h aKTHBHOCTbio KHbkopoAa [HoI nesaBn- 
CHMO OTTorp, 06pa30BaHHeM KaKoro .coeAHHeHHH coSpoBoacAaeTCH 
BsaHHOAGHCTBHe rasoBOH $a3H, c pacTBopoM’ kteaesk H . BanaAna 
, AKTHBHOCTb KHOAopoAa .BMtinc.HeHa Ha ocioBe -I npeAHOAoaxe^ 
HUH, HTO na yaacTKax I, JI h III (cm. pnc. 18) o6pb3yeTca AHinb 
OAHO KaKoe-jfinpp coeAHHOHHe BanaAna ,c khcAopoaom. Bto npeA- 
iiOAOjKeHHe npHimmiHaAbHO HenpaBirabHoJ i ^ ^ 

Hp j'-iacTKe I BanaAneBaa mnnHeab ne aBaaeTCH eAnncTBen- 

HHM coeAHHeHHe.M BanaAua c KncaopoAOM; HecoMHenno ' sAeci. 

; KaKaa-TO, nycTb He6oabmaa, Aoaa BanaAna OKHcaeaa Ao Tpexonn- 
CH BaHaAHH. lIpeobaaAatomHM coeAHnenneM 3Aecb nsaaeTca na- 
naAiipnaa ninHHeab, ho Heabsa OTpHnaTb- BosMoamocxb o6pa3o- 
BaHHH Tpex- H AaHie AByxoKnen BaHaAHH. Ha aioSoM yaacTKe no 
Mejpe HOBMHieHHa KOHpeHTpanHH BaHaAHH ycnaiiBaeTca nponecc 
oPpasoBaHHa OKHcaa, KOTopMii aBaaeTca ochobhhm aah yaacTica 
c 6oaee bmcokhm coAepacanneM BanaAHa HapaAy c o6pa30BauneM 
oCHOBHoro AJia ajoro yaacTKa okhcaB, HaH ' ocaa6eBaeT o6pa3o- 
BaHHe^OKHCAa, aBaaIo^^e^oca obhoBkMM ajih yaacTKa c ooaee 
HH3K0H KOHACHTpapHCH BanaAHa. I r 

noAo6Haa cxeMp Aoa>KHa 6MTb paCnpocTpakena n na nponeccH 
oKHGaeHHa, ApyrHx aaeMCHTOB, pacTBopeHHHx b hchakOm ateaese — 
(poctpopa, xpoMa, KpeMHiia, THTaiia, aajoMHHna. 

PeayabTaTH 9KcnepnMeHTaabHoro , onpeAeacHiia pasHOBecna 
MeajAy yraepoAOM h KncappoAOM, pacTBopenriMMii n ktHAKOM jkc- 
aese, BHnpaHeHHoro MapmaaaoM n |b[niiMaHOk [23], KaK OHab 
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oTMeneHO, HCOAHOKplaTHO noffBepraiHHci. o6cy>KAeAHio b jiHTepaxy-, 
' pe. Mojkho oTMeTHTb, ^To HCcneAosaHHe Mapmanna h HnniaaBa 
ABJinexcH, HecMOTpfl Ha HeAocTaxoHHO HaAe»<H£ie {naHHue, otho- 
CHiunecfl K o6nacT0 bucokhx KOHAeHxp'aAHH yrjiepoAa b pacxBO- 
pe, HanGojiee o6cx,oflxejibHkM. KaK HSBecxHO, MapmajiH h Hjbh- 
Map npHnuiH K 3aKaK)HeHHK>, hx'o aKXHSHOCxb KaK I yrjiepoAa, 
xaK ti KHCHopopa, pacxBopeHHHX B ^HAKOM iHtejipae, saBnCHx ox 
coAepJKaHHfl b papxBope y'rjiepoAa. i i i 

3i0iX BHBOA o6 HSMeHeHHH aKTHBHOCTH yrjiepoAa H KHcaopoAa 
ocuoBaB Ha xom, hxo Mapmaaa h i^HHMan OKcnepHMeKxaabno 
HoayHeHHbie AaHHEte npeAcxaBHHH B BHAo aaBHCHMOcxH KOHHenxpa- 
KHH KHcaopoAa ox KOHAeHxpaAHHi yraepoAa npn nocxoHHHdM 
AaBHOHHH raaoBOH ^aaij, cocxoHn^eHi h3 hhcxoh okhch yraepoAa. 

9x0 HOJIbSH HpH3HaTb HpaBHabHUM^ OXBe’^a^OH^HM AeHCXBHienb- 
HOMy cocioHHHio payneHHOH CHcxeMbi.i 

jD(Byx^a3HaH CHCxoMa, cocxoauiafl h 3 , Asyx KOMnoHenxoB, npn 
nocxoHHHCDC leMHopaxype h i AaBaeHHH Hi^eex 'hhcho cxpHenen 
CB060ABI paBHoe Hyaio* x. e. cooxaB KantAOH ^asu HBanexca 6xpo- 
ro nocxoHHHHM. MHaae, npHHHxoe Mai^maaaoM h HanMaaoM ypaB- 


IGJ +![Ol = GO-r) 


cnpaBOAaHBO xoabKo ajih Bnoane, onpeAeaeHHHx KOHiteHxpaAHH 
yraepoAa h KHcaopoAa, pacxBopeHHbix b Kchakom Hceaeae. 

IIpH o6cyjKAeHHH bhiboaob oxHOCHxenbHO aKXHBHOCXH yraepo- 
Aa H KHcaopoAa, pacipopeHHHX b hjhakom' Hseaeae [39], 6wio 
npHHHxo, «ixo b HccaeAOBaHHOH ^fapmaaaoM H: HanManOM CHcxeMe 
HCHAKoe Hteaealo— 7- ylraepoA— KicaoppA B03MOH{HiJ caeayion^He 

I r»e»iiTfTrtTi¥* ... ...... i 


[G] + eOa(r) ^ 2GQ(p); 

[Oj -f- GO(r) == GOacr)-, 

[01 + [GJ = CO(r). 


(53) 

(54) 

(55) ' 


i npHMOHHH npaBHtao $a3 b oxHOineHHH xoaaKO hxo npHseAen- 
I HHx peaKAHH, MOptHO noKasaxb, jHxo peaKKHH BaaHMOAefiexpna 
neatAy yraepoAOM h KHcaopoAOM, pacxBOpeHHHMH b hshakom pte- i 
I aeae (55), apHBOAamaa K oCpasopaHHio okhch yrpepoAa, n^ea- 
' cxaBaaet npn Aanniax i xearaepaxype h AaBaenna okhch yraep|0Aa 
xoabKO aacxHbiH cayaan, xaK kbk axa cHCxeMa .HBaaeiCH HonaapHi- 
anxHOH. ■ ’''i . ' i ■ s : i . . -i i' . ; 

VpaBHeaHe peaKnaH (55) noayaeHO nyieu caoaceHHH ypasae- 
HHH ' peaKAHH '(53) H (54), npH pAHHaKOBBix napAHaapHHX abb- 
aennax yroabHoro aaTHApHAB ib KaatAOM ypaBneHHH. Hoaxpiiy 
cnejsy&t npHspaii^b, axo ypaBnenne (55) cjppaBeAaHBo, apaib Apca , 
CHCxeMBi c iliHHHMaabHpH aKXHBHOCTbK) KHcaopoAB H OHpeAeaaexcH 


H3 3HaapHHa Ko^cxaHXH IpaBHOBecHrf peapnKa o6pa30BaHHH okhch 
yraepoAa h 3 aaepeaxoB npH AannEix xjeMnepaxype h AaBncHHH 

H HpH aKXHBHOCXH yraepOAal, paBHOH eABHHHe. , , . 


KaK xoabKo HSMeanxca cocxas hchakoh $a3bi, x. e. HSMeHHXcp ■ 

cooxHOHieHHe aKxHBHOCxejH yrpepoAa H KHcaopoAa, paoxBOpenKbix 

B hchakom Hceaeae, 10 coraacHO npaBHay $a3 poaHtea HSMenHXbcp 
a coex^B rasPBOH 4>aa“» ® npeaeabHOM cayaae, Koraa aKXHBHOCxjb 
yraepoAa Syaex MHriHMaabHOH, peaKBpaa (|55) AoimcHa npoxeKaxp 
c oSpasoBAHHOM yroabHoro anrHApHAa. ^ ■ i 

G yaexoM HsaowenHoro bbuho peaKnHa BsaHMOAencxBHH Mea«Ay 
yraepoAOM h KHcaopoAOH, pacxBope HHWMH b jkhakom aceaese, 
B HiHpoKOM HHxepBaae HasieHenHa KOHHenxpapHB yraepoAa AoaHCHa 
6i>ixb B o6uieM BHAO npeAcxaBaeaa ypaBHenneM 

' [C] -1-fa: [O] =;GO*(r), i (5^) 


B KOTOpOM 
0[OJ = 1)- 


: HSMeHaexca 01 1 (B cayaae a£C]s==Il) AO 2 (b cayaae 


BeaHHHHa a;B ypaBHeann (56) Moatex HMexb aio6bie SHaaeHHH 
b npeAeaaxOx 1 AO 2, OAHaKO 3xo ne osHaaaex, axo peaKpna eonpo- 
BOHCAaexca 1 oSpasosaHHeM 


KaKoro-io rnnoxexHaecKor'o 
OKHcaa, CKaateM GOi,ii. Be- 
aHHHHa 1,11 yKa3biBapx,i 
axo H3 B,ceroKoaHaecxBa o6- 
pa3yK)^^HXCH oKHcaoB 90% 
npHXOAaxcH na Aoaio GO H 
10% — >GOa. ApyrHMH cao - 
BaMH, 3HaaeHHe x b ypaeae- 
hhh (56) MOHtex Sbtxb Bbiaac- 
aeao h 3 paBHOsecHoro, aah 
A aHHOH aKXHBHOCXH yraepo- 
aa, oxHonieHHa 1 Pco- ^coz' 
SaBHdHMOcxb 3HaaeHHa 
X OX coAepjKaHHa yraepoAa 
B HtHAKOM aceaesei , npn 
■PECo+coa“ 1 H 10 am ^ 1540® 
HpencxaBaena na pnc, 20. 

,^aa ycxaHOBaeHHrf^o8$- 
^HHHeHxa aKXHBHOCXH yrae- 
poAa, pacxBopeHHoro ~ 



Phc. 20. SaBHCBMocTb Koa^^aiHieHTa x ox 
coaepHcaiiHH yrjiepoaa b mjhhkom JKeneae 


r npn Psco,+co = 1 awi H 15400 


HtHAKOM Hteaeae, aeaecooCpasHO HcnoabsoBaxb 3KcnepHMeHiaab-i 
Hbie Aamibie 115]' oxHocHxeabno peaKHHH , ^ 

( I ' [Gjr-l- G02(r) = 2GO(r). 1 (53) 

KBaApaXHbte cko6kh b ypaBneHHH (53) o6o3HaaaK)x, axo yrae- 
poA pacxBOpeH b hshakom Hceaese.: 

S3 
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KoiiQTanTa paBHOBecHH peaKpan (53) moh«t Ghti. nnenciaB- 

Jieua ypaBHeiiHeM , m 

^ I . ! ' • r- ■ p2- ■ ■ . ■ : . > ■ I . . I, 

■ ! ■ i - ^ •: 


" ^CO,/cl%Gj'' 'i7 

JIorapn(J|MHpyH nocjieAHee ypaBHenne, nojiyanjia 


( 57 ) 


Pi 


ig 


CO 




= — Ig/Oi— lg[%C} , 

T= Ig -^63 + Ig /C + Ig [ % Cj. 


^ (58) 


Ecjin BTopoH Hirien npasofi aacTH ypaBHeHiiH (58) H^MenaeTca 
B Ty Hjra HHyio cTopoHy, to aaBpcnMocTB; Meaiay Ig (iPco : iPeo ) 
ir Ig [%G]^ojiHma Smtb BwpaHiena kphboh JiiiHHeii. Kphiieaioro 
ecnu K03$$i^HeHT aKTHBHOCTu ; yraepoAa . BoapacTaex ci noBHiue- 

HIICM ero KOHAeHTpamm b Htejieae, KpaBaa, tJoKcnpyioukafl 'saBii- 
CUAIOCTB MOTKAy Ig (Pgo : /'co.) H Ig [%CJ (pac. 21), dyAex Boray-ra 
B CTopoHy^o^H Ig [%Cj a HaoCIppoT, cckra Koa^^aaaeHT aikTaBHocTa 
y.Meni.raae,Tc^ c nopHineHne:a KoapeHTpaana yraepoAa, ijo Kpasaa 
• 6yAeT Borayxa B CTopoay 6 cb Ig )P|o : /'cgJ- ' 

3KcpepBMeaTaaBHfiie tobkb, aak aoKasaab aa pac. 21 , anaoTbl 
AO 1/0 yrjrepio^a pacarpaoHteaM na apaMoa aaaaa. TaaaM b 6 pa- 
30 m, aa ocaoBe aKcriepaMeaTaar.nHx AaaHWx Mapaianaa a ^laa- 
Jiaaa, iMOHCao yiBepacAaTB, bto Koa^rJutaaeaT aixTaBaocTH yraepo- 
I Aa, pacTBopeaaojTo B jkhakom jaeaese, coAcpHiaaijeM micaopoA 
BaaoTp Acv 1 /o yrafepoAa aBaaeTCja spiiBaHaou aocToaaaoii. Otbo- 
caxeaBBO pactBopoB, cpAepjKamikx amaie 1% yrappoAa, mojkbo ' 
caaaaTB, bto AaaaHx BeAocTaToaao Aaa xoro, htoGbi Moatao Guao 
CAeaaTB cooTBelCTByioa^ae bhboabi 06 aKTHBaocxa yraepoAa 
a 3THX pacTBopax, Moatao OTMeTaTt, axp b bioa oGaacxn BBicokax 
KOBaeaxpaaBu yraepoAa Bnoaae Bepoaixao otcxyaaeane pacxko-. 
pa ox HAeaa&aoro. ' , ' 

IIoApGap aaaoateHBOsiy Bmaie MO^Kpo uccAeAOBaxi. SKcaonji- 
jieaxaABBBie Aaaabie, oxHocampeca k peaKann [54] ' ' 


, I ' [O] + GO(r) = COap). . , ■ 

KoacxaBTa paaBOBecaa Koxopoii oapeAeapexca ypaBaeuaeai 


^co/o l%0]' 


(50) 


ITocae npeoGpasoBaBaa noayaaeM • 

ig4^ = ig/i:64 + ig/o + Ig [%Q]. 


(60) 


0 KcnepBMeBxaabBiile Aanaaie, oxBOcaai;aeca k paBHOBecaio peaa- 
aaa (54), npaBeAepH aa pac. 22, HA^K)CTpapyIOu^eM saBaca- 
MOCTI, Meatay Ig (-Pco, : jPco) h lg[% 0 ]. 



Pnc. 21. SaBucuMocTb Meatfly Ig (i^co * ^00,) n lg L%G] 
npn 1540°; an^pu ,o6o3Ha*iaiOT noMepa ^.^aBok .f?^] j 


i HecMOxpa ua paaSpoc xobck, \ib>Kuo yxBepHtAaTi. apaMoaa- 
HeiiHyi,o saBncnMOCXb Meatay Ig (Pco 2 • -Pco) a Jg[%01; apyraMa 

PJIOBaMB, MOHtBO yTBepSKAkTI,, HXO K 03 (|)$BaneHT aKXaBHOCXB 

Kaeaopoaa, paciBopeBBOro a. pacBjiaae i Htenesa a yraepoaa, 

HBjJiaeXCH BOCXOHBBOH BeBHBBHOa. MOHteX BBlSBaXb COMHeHHe 

B AocxosepBOcxa axoro BHBoaa xiojiojKenae xoaeK 23 , 35 , 36 a 37 , 
BOI STB TOBKB OXBOCHXCH K paCXBOpaM, COAepjKaBXBM BHBie 1 % 
yrjiepoaa. i 

OcxaBBB B cxopoBe oGcyjKAeaae AopTOBepBOCxa pesyjibxaTOB 
BKCBepBMeBxa c pacxBopaMB, coaepiKaniHMa Bume 1 % yracpopa, 
JMOKBO npaiiTB k onpeaeacHBOMy saKaioaeBBio, axo n pacajiaBaxi 
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Hcenesa, yrnepo^a H Kscnopona, coAep^an^ix ao 1% yrnejioAa, 
Koaij^^itAHeHTiii aKTHBHo'cTn KaK yrjiepoAa, i xaK h KHCJiopoAa 

HBJlHilOTCH BeniriHHaMH nOCTOflHHKCMH H paBHZlMEE eABHHAe. 

^AIkthbhoctk yrjiepoAa H KncjiopoAa b sthx pacimaBax aaBHcsr 
OT H3MeHeHnfl KOHAeHTpaAHH yrjiepoAa tojibko scneACxBHe xoro, i 
HTO peaKAQio BsaiiMOAaHCTBHfl MeHCAy^yrjiepoAOM H KHcnopoAOM, 




-r.o 

i 

-BM 



ig\^/od] 


Pac. ^2. SaBHCHuocTB uiesAy Ig (-Pco, • -**00^ 

B lgil%0]; AH^pi^ o6o3HaqaK>T pouepa nnasoK [3£ 


paCTBOpeHHBXMHj B HtHAKOU }Rejie3e| IHeSaBHCHMO OT KOHAeHXpaAHB 

yraepoAa, npeACTaBJiflioT jmmb ^rpaBnenHe^ (55), t. e'. He npnHH- 
MaiOT BO BHHMaHHe odpasoBaHHe iyrojiBHoro anraApHAa b Kaae- 
CTBe npoAyKxa OKHcneHHH yrjiepoAa. IIoAoSHoe npeAcxaBneHHe 
o BaaHMOAeHcxBHH MejKAy ,yraepoAOM h khcjiopoaom HenbSH npa- 


SHaxb npaBHjibHBiM. , i . i 

Ha ocHOBe HsnoJKeHHoro Bume cneAyex yHHXEiBaxb, hxo okhc- 


jieHHe yrJiepoAa, pacxBopeHHoro b HtHAjKOM asejieae, conpoBO- 
HCAaexcH odpaaoBaHHOM OAHOBpeMeEcao kbk okhch yrAepoAa> 
xaK Sh yrojiBHorb anrHAPBAa. CxeneHb pasBHXHfl xoh hjih hhqh 
peaKHHH HiiH, ApyrHMH CAOBasm, cooxHomeHse Meamy napAHani.- 
AaBAeHBHMH OKHCH yrAopbAa h, yroAbHoro aarHApHAa aaBH- 
CHix bx KOHBeHXpaAHH B pacBjnaBe yraepoAa. B loSaacTH ihhskhx 
KOHH eHXplEtAHH HOCAeAfierO H COOXBeXCXBeHHO BHCOKHX KOHAeHr 
xpaitHH KHCA<!>poAa saMexHoe pasBHXHe noAy^aex pe^KAHH o6paT 
soBaBHH yroAbHoro aHTHAp^Aa, xorAa khk b o6AacTH bucokhx 




I KOHAeHxpaHHH yrAepoAa h^ hhskhx — f KHCAopoAa np4o6AaAaex 
i peaKAHfl o6pa30BaHHH okhch yrAepoAa. . 

MoJKHO npHSHaXli, HTO CaBHCHMOCxi KOa^^HAHeHXOB aKTHB- 
HOCTH yrjiepoAa H KHcjiopoAa (hjih npoHsaeACHHA 3 thx kq3$$h- 
AHeHxoB) ox KOHUeHXpaAHH yxAepoAa BupaiiKaex cxenenb Otkjio- 
HeHHH peaABHO HAynknx peaKHHH OKHCAennH yrAepoAa, pacxBo- 
peHHoro B hchakom ateAeae, ox peaKAHH, npeACxaBAeHHOH ypaBHej- _ 
HHCM (55), KOTopafl HckjnoAaex bobmox^ocxb obpaaoBaHHH yrojiB- ‘ 
HOI[0 aHTHApHAa. r 

iHeodxoAHMO ocodo oxMexHXb, hto ycAOBHH aKcnepHMeHxa ■ 
np^H lonpeAeAeHHH bahhhhh aAeMeHxpB-pacKHCjmxeAeH na aKXHB- 
Hodxb KHCAopoAa, pacxBopeHHoro B HtHAKOMrsKeAeaei, Moryx OKa- 
saxb BecBMa cymecxBeHHoe BJiHHH^e na noAyHeHHHel pbayjiBxaxBi. 

B KanecTBe noAXBepjKAenHH ' axoro noAOHceHite SAecb mowho pac- 
CMOxpexjb AaHHue, noAyABHHBie npn ycxaHOBAeHHH bahhhhh Map- 
raHAa Ha aKXHBHOCxb KHCAopoAa b HtBAKOM jKejiese [28]. _ 

HpH HsyneHHH paBAOsecHH MessAy napo-BOAopoAHOH CMecbio 
H pacxBbpoM aAeMeaxa i b hchakom | AteAese aKXHBHdcxB KHCAopoAa 
B axoM pacxBope onpeAeJiHexcH cocxaBOM raaoBOH <|»a3£i acAH, 
ApyrHMH CAOBAMH, HpH HSBeCXHOM BHaneHHH bXHOnieHHH jPh,0 • 

B raaoBOH ^ase. I i - 

<*0(Fe) = <*0(pacTB.) r= flotraa. $aaa)i. (61) 


. TAe ao(Fe ) bkxhbhocxb , KHCAopoAa B HHCTOM HtOAese; 
flOCpaOTB.) ■“ KHCAOpOAa B HSHAKOM HSeAGSe, 
mcM pacxBopeHHBiH aAeMeHT.; 

AkXHBHOCTB KHCAOpOAa B HHCTOM HCHilKOM HteAese 


ao(Fe) = /o(Fc).:(%Oj(Fe) 


(62) 


: b hihakom Hiejieae, coAepwaiAeM : MapraneH, 

1 ! ao(Fe-Mn) = /o'* [%Ol(Fe -Mn)* 


(63) 


GAeAOBaxeABHO, yHHXHBaH ypaBHenne (61), Koa$$HA^eHX aK- 
xhbhocxh KHCAOpoAa, pacTBopeHHoro b Hteneso-AiapraHneBOM pac- 
njiase, dyAex pasen 

1 _ t%0]('Fe)/o(Fe ) 


JlfT 


‘^l%OJ(Fe-Mn)i' 


(64) 


KaK dtiAO ycxaHOBAeBio paHee| -[131, KoatJ^HHHenx aKXHBHOcxH , 
KHCAopoAa, pacTBopeHHoro B JKejieae, B bdAacxH hhskhx KonueH- *^ 
XpaHHU KHCAOpOAa dAH 30 K K eAHHHHB. HpH HaAHHHH B JKHAKOM ^ 
jKBAese MapraHHa I coAepsKaHHe KHCAopoAa He npeBBunaeT axon 
odAaCTH HH 3 KHX KOHAbHXpaHHH. 1 i 
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PeayaiBiaTM aKcnepuM^HTanBaoro J,Sne- 

aKTHBHOCTH KHCJiopoAa, paQ^BopcHHoro B Hx ^ ‘ „ 3necfc 

- T^arnnaBax rpaAH^ecKn npeACiaBnenH na pnc. rfseCB 

tpHMep noBHineHHfl ' KOHAenTpaunn 

ruBHOCTB ^vHCJiopjJAa. no Mep o Bnnoxb Ao 



Aiapiatma 

0,2% K03$$HAHeHT aK- 

XHBHOCTH iKHCJIOpOAa 

" I yMeHbmaexcHj saxeM aa- 
eAioAseTCHt yBeAHAeane 
aHaaeHHff K03$$HAHeHTa 
aKTHBHOCTH Hi nOCJie AO- 
CTHHCeflHH COAep®^^HHH 

7 B paCTBope okqjio 0^5% 

! ' Mn koB$$HAHenT aKXHB- 

HOCTH ocxaeTca i npaKXH- 
AeCKH nOCXOHHilHM. 
i ^eit «e o6yQJiOBaepo 
-js noAo^Hoe ! aHOMaAtrioo 

" bahhhh© MapraHD[a pa 

K03$^HHHeHT ■ aKXHBHO- 


I ’ I I K03q?q?HUae,tti 

I '^3 B.TiuHni(e MapraHAa iia Koa$^>BmieHT, cxh; KHCJiopOAa b Hiejieao- 
miTiiuHocTH ituc.nopoAa b pacnnaBax MapraHAEfBHX pacxBO- 

i 1 jKOJieso— MapraHeA.l28j pax? noAo6HOe bahh- 

1 \ HHe, KaK Ohao ycxanOB- 

ko 3 ii(?nopHMeHxaAbHO, B nepsyio; 

jsoKHM:' SHaBeHHeM ynpyrocxH napa 3,iapraHAa, pacxB p 


npH HsyAeHHH nq^napenna Mapr^pua i® 

eAb c 10— 15 a asHAKoro atenesa, coAepwaipero i MapraneH 

tanacHflaAH .Hpn ' saAaHHoii xe^Vpaxype, 


JTI. c 10— io a HSHAKOro atejieaa, ^ 

‘iiacHflaAH' npn ' saAaHHoii xeknepaxype, npiiaeM AaBAOHAe 
^H^^AGoiaaikAaeMofi KBappe^on xpy6bi 

10-^ .tM. Hg. B KOHAeHcaxe, ocaAHBmoMca Ha cxenuax 
ITT 4axeM onpOAeJiHAH i ciOAepHtlanHe MapraHpa. PeajyabxajH 
;S;,™hS coc|,Ba napa Ha/*tne30-Mapra.«a=B.^ paconaJ 
a noH 1600° rl>a$HAccKH. npeACxaBAeHBi Ha puo. 2^. 

‘'“praSa®^ fansKru ojr® api ^paKxnnacun cootopt nnmv, 
"TO^plMCBaeT anoMaaBBoa nsMenaHna 

S KnCopona, paciBopennoro B ^23 

Bax KaK^axo npeACiaBneno j cnj:foraHOH AHHHen na P_ • ^ 

c^nxeSko, B yLSsnax oKciepAMeaxa haa 

OBaH ^OAOWa C: BHCOKHM coAepwaaneM b iien Mapranp | 


■ IropasAP, BEnnie coAepwaHHH sxoro OAesj^Hxa b pacxBope), Koxopasj 
iipenHxclBOBaAa nepexogy KHCAopoAa ns rasoBonj ^a^sM b pacxBop. 

' IlapH MapraHpa, BsaHMOAencxByH c KncnopoAOM, CHUHtaAii khc- 
jiopoAHBin noTeHAHaji rasoBoii ^asBi eme AO ee KC)nxaKia c nosepx- 
HOcxBio papxBopa. 

B o6AacTH HH3KHX KOHAeaxpapHu Mapranpa b paciBope 
(AO 0,2%) B ifapax npeoGnaAaex jueAeso n ohh ne OKasBiBaiox cy- 
lAeCXBeHHOrO 'BAHHHHfl ua KHC- - i 


AppoAHBin noxeHpnaA rasoBOH p — i t 

^asEi; HOCAeAHEtii MaAO oxjih- 
aaeTCH px pacqexHprp. IIoaTO- | 

My MOJKHO ppHSHaXB, AXO B ^7^'_ 

3XOM HHXepBaAe KOHAGIIxpapHU : 

MajpraHAa B pacxBppe BBifiBAe-, ^ i • i 

HO HcxnHHoe BAHHlaHe MapraH- - ‘ ' ‘ 

Aai Ha aKxHBHOcxjb KHCAoploAa “T 

B jKeAeso-Mapra^eBHX pac- ^ .%/ i 

HABBaX, ! ^ 

yBeAEraenne K03$i|iHAHeHxa !| Mj — -1 — ■ 

aKXHBHOCXH KHCpiOpOAB B paC- / I ' i 

xBopax, cpAep>kamHX Btirae ^ f 1 

0,2% Mn, KAK slo HpeAcxaBAG- «§. , |, | | ; ' | | ; 

HO Ha pkc:23, nelnESfl npnsHaxH. ^ d^z if oif ~0,8 

. oxpaJKaioiAHM hctiihhmh' xa- ; [%Mn] 

paKxep CHA CBH3H kOMnoHCH- 241000x00 napa naa arcnoao- 

XOB- 3xnx pacXBOpoB. npeo6- MapraHAesbiMn pacn.xaBaiin 128] 

i AaAanne B napa^ Maprajpia , 

|o6ycAOBAitBaex saMexHoe chh 4 i ' ^ \i 

TKenne KHbAopoASHOro noxennHAJia rasoBoii ^asu no cpaBiiennio . 
c pacHexHHM. *BoAee BepoaiHO HSMeHeHjHe Koa^^imneaxa aKxiin- 
HOCxHi KHCAopoAa, pacTBopeHHoro B ; ^©Apso-MapraHHeBHx PHC- 
HA^Bax, Koxopoe JnpeAcxaBAeHO nyHKxnpHOHi AHHHen (cm. pnc. 2.j).: 

IrEpHBeAeHHMe ASHHEie CBHkexeABCxByiox P bosmoskheix orpa- 
HHHeHHHX lipn HS^AeHnn nenoxopEix pacxBopOB. 9xn orpaanne- 
■ HHH, p6ycji;oBAeHEi cBoiiciB^Mp:. caMttx pacxBopoB' n MexoAnKoii 
pKcnepHMenxa. ; ^ ' V’ ' . 1 ^ ' i 

B Kaq^ecxse ocHOBHprb BEtBOAa pasAena o pAHHHnn aAeMCHxpB- 
pacKHCAiixeAeu na aKXHBHpGXE KHCjiopoAa, paoxBopennorp b HxHA- 
kOM jKeAese, mojkho npnnHXE, axo npn BEranCAOHnn kohcxhhx 
paBHOBecnk peaKAnn paprincAenna ncnoAEkoBaHne K03$$nAnen- 
TOB aKXHBHPcxH imcAoppAa,: HAH SAeMeaxa-pacKHCAnxeAH, u.aa 
H KHCAOpOAai H SAeMeHXa-piaCKACAHXeAH Heo6xbAHMp. Il 

B CBHsu c 3XHM ueo6xD!niHMO paccMOxpeiE moxoabi BEiAUCAennai 
K 03 $$nAHeHXOB aKXHBHOCXH KOMHOHGHXOB paCXBOpOB, HpeAAO- 

jKeHHEio BarnepoM [40], | MnnaanoM [34], TiopKAoranoM :[41]. 
i I BfkrHbp li MiiHMaH npHiniMaiox, axo KorAai b MCxa.A.Ae-pacxBO-; 
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paxene 1 HaxoAHTca anesieHTH j2, 3, 4 ja x. ai, lo Koa^^aipteax I 
aKxaBHOcxa 3ao6oro as aax, cKaaceM 2, lM03Kex||6Eix£. inpe^fexaBaea 
apoasBeaeaaeM ^aaxopoB, oapeaetnai^tax BJiafiaaei Kaacnoro as 
ocxaajbHBix KOMnoaeuxoB pacxBopa -fifa KOMnoaeai 2* Taa, b pac- 
TBope, rae Moa&Bue aojica KOiiimoaeaxoB paBH£i| Xg, x^ a t. a-, 
Koa^^aaaeax aKxaBHpcxa KOMnoaeaxa 2 6yaejx paBeai 

I I (65) 


^J^e — Koa^aakeax aKxasHocxa KOMaoHeaxa 2 b 6aHapHOM 
pacxBope, npaaeM MoaBHaa apaa pasaa ata- i i ; 

Baraep npeaaoHcaa caeayiomyio saBacaMOCXb 


ln/2(a?a, Xg, »4. • • •) = l“,/a + I 

’ i, i ■. ^ I '■ ^ 1 ( 66 ) 


B St'oxopoa npoasBoaHue B3axH| aaa rtpeaeJiMtoro cayaaa 
BtyaeBBix Koaaeaxpaaaa pacxBopeaaHX Ben;ecxB a aaeHH BMcmero 
aopaaKa b paae Tsaaopa oTSpomeau. IlepBBiB aaep npasoa aacxa 
ypaBBeaaH (66) Inj^ cxaHOBaxca pasHBiM ayaio, xaa jaaK /a = 1 
npa eecKojaeaHOM pa36aBaeBaa. I ' , 

IIpoasBoaHKce jsaMeneBBi Ba e<3) aix- a-, x. e. | 


s(?)== £^; = H X. a., ! 


a ypaBHeHHe’'^(66) iMoatex 6 i>ixb npeacxaBaeBo b cj^eayK>^^eM saae 


In ^2 (» 2 . 1 ® 3 . • • • ) = 4- 4- ■ • * (67) 

pa saineae aaxypaaBB&ix aorapa^MOB aecaiaaBBaia i a Koraa 
jaaPHxpaaaa BpeacxaBae^oj b bbcobbix apoaSBxax, ypaBaeaae 
i7) aoaatBO 6 bitb nepenacaao i , 

lg/2(%2, %^. %4, .,.) == 4®>%2 + 4®^%3 + e|‘)^4 + ... = 




(68.) 


rae = 


Barnep' npaaBMaeT,' axo cbbsb Meatay -BaaaBaeM KOMnoBeaxa i 
ua /i a BaaaHaeM KOMnoBeaxa / H;a i Mowex 6 £ixb onpeaeaeHa 


caeaylontHM cooxHomeBaeM 




(69) ' 


Gbbsb Meacay £ a e ana anyx ■ saeMeaxoB c axoMBBOvta laecaMa 
Mi a Mi, pacxBopeBBHix B JKeaese, 6 yaex npeacxaBaeBa ypas- 




(TO) 



K03$$aaaeBx aKXBBBocia yraepoaa, noaBsyacB SKcnepBMeBxajiB- 
HBiMa aaHBBiMB, BoayaeBpHMB paaee b pesyaBxaxe asyaeBaa 


, [C] -}- COgfr) — 2GO(r)^ 


i i f ■" -Pco.(/cl%C!) 1 ' 

. ■ ■■ ■ I': -■ ■; : -M 

Kos^aaaeax aKXBBaocxH yraepoaa Sbtji BBiaacaeB caeayH!i- 
maM o6pa30M. Ha pac. 25 npeacxaBaeBBi aasacaMOCTB Mea^ay koh- 
aeBxpaBHea yraepoaa bi pacxBbpe a Ig . K ', npaaeM 


^co.l%Gl)" 
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flIaHHBie, OTHOCHmBieca k 1560°, pacnorfonteHM ea npHMOu, ne- 
peceaeHHe KOTopoii c ocbio opannaT, r^e KOHqeHTpapHH yrjiepOHa 
paana Hymo hi /c = 1, onpeaejiaeT sHaaenp 
; fljiH jno65H flpyroii KonaenTpaaliH yrb^ 
pasuo pasHOCTH jiorapH^MOB K’^ ji K, t. cji 


' lg/cr=lg!-fi:' — Ig^. 

Hpii 1560° saBHCHMocTi. aKTUBHOCTH yrjia 
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:^e K. 
Jiepoaa 


Ig/c 


(71) 

^poaa, pacTBopeHHoro b 


}KH«KOM Htejiese, b cooTBeTCTSHHi c aaHHbiMH pHC- 25 , npeacTaBJiena 
vpauHeHHeM ' ' ' i ! 


Ig/b = 0jl95 I%C]. i 


(72) 


B o6jiacTri iiayaenirax xeMneparyp K03$$nqneHT aKTiiBHocTH yrjie- 
po^a paBen : ' , i 

l'g/ct=^ {%GJ. (73) 


XoTfl H Sbijio ycilaHOBjieHO , [ 13 ] , hto b SnEapnoM i pacTBope 
~ O K 03 $$HEHeHT aKTiiBHocTH- |B:e paBeH eAHHnae, ho aaecB 
MpJKHO, ynuTBiBaH . B pacTBope, yrjiepoaa, corjtacHTBca c 

. ^InmiaHOM n npiraaTB ero pasHBiM eampcHpei I ’ I ' 

B COOTBeTCTBHII C 3 KCnepHMeHTaHBHB]AIH Tr afrWBTMir pTflOCHTejlBHO 

peaKunn [C] +^[Oj = CO(r) [23], saBucnMOCTB KOHCxaHTBr pasHcpe- 
cmi K' ■■ 


[%G] [%0] 


■ KOHi^eHTpaHnn b jkii^kom Hteaeso yrae- 


poaa Hamiaii npeacTaBjiHex ypasneHneM 

: Igi2’'^i2,67— 0 j22(%C]. 


(74) 


3KCTpanonnHHH SHaHOHna K' k nyjieBoii KOHaenTpaanH yrjie- 
poaa npuBoaHT ! I 


'> K -- 




' (/o [%ei) (/cl%oi) • > 

Ha ocHOBe najiOHienHoro BBime i i ' ' \ 

: ' . . ' - ■■ : . . I 

! Ig/c + Ig|/o = lg/^' — lgir = — 0^22 [%C]. (75) 

YaHTBiBaa BsaiiMHoe BjiiraHae pacTBopennBix ajieMeHTOB iia nx 
aKTIIBHOCTB, HIHeeM - 1 i 

^ 'lg/c + lg/i?^ + lg/o + lg/[?’ = -H0,22 [o/oC]/^^ 


( 76 ) 


Echh upnlaaTB lg/o = 0 ii ; iipeanoaoJKHTB Maaoe sHaaeane lg/^> 
B ooaacTH HHBKiix sHaaeann yraepo^a, xo c yaeTbsi axiix oScToa- 


TejiBCXB h ypaBHeana (72) BjiHHHiie yrjiepOAa : 
jiopoAa SyABT onpeAOJieHO| ypaBHemreM ; 


aiaKTHBlIOCTB KHC- 


— 0^41 [%C]. 


(77) 


B cooTBeTCTBHH c ypaBHeHHeM i (70) BJiHanne KHc.7ropoAa 

aKTHBHOCTB T^rjiGpoAB GyAGT npeacTaBJiGHo ypaBHeHHeM 


lg/S°> =;— JB t%0] A_0,31 [%Oj; 


(78) 


,MMi JiHiHB B KaaecTBe HJiJiiocxpaHnH npeAJioateHHoro 
Mexoga npHBejiH BBiancjiOHHe K03$^ini;iienxoB aimiBiiocxii aa ocho- 
Be 3 K|nepHMeHxaji&HBix AaHHBix, oxHocamnxca K peaKHHH Baan- 
MOAencxBHa ; MeatAy yrjiepoAOM h KiicaopoAOM, pacXBopeiiHbiMii 
B HtH^KOM ?A®^e 3 e. Oaupko 3 XIIM HG ycxpaHHioxcH paHe'e BBicKa- 
i saHHBie 'SaMeaanHia oxHOCHxejiBHO 3xnx AamiBix [19, 24, 25]. 

I . B pesyji'Bxaxe paccMOipeuna onyojiiiKOBaiiHBix AaiinBix Hnn- 
I Man npHBOAiix cBOAKy (xa 6 .a. 4 ) o BJiimHiin oxAeaBHBix BjieMeHxoB 
Ha aKiHBHOcxB KHCjiopoAa, pacxBopeHHoro b HtHAKOM jKeAreae 


[341. 


BjtufiHue ajiCMCHmoa na atnnuGHocnih micjiopoda, 
- I pacmeopeHHoeo o otcencae 


/ 


TpeiJiii 1 
1 1 gJICMCUT j 


i TpexHii 
|I oneMCH r ; 

1 .O) = igyo7 

'"C-' 

1; —0.41; J 

j A1 ' 

-12 

Mn' 

0 / ■ i 

P 

— 0,8 

' - 1. 'Cr ■ 

— 0,041 

S-..| 

. + 1,0 r : 

"V 

— 0,27 

, ' Ni : 

■ I+; 0,005 

Si 

; —0,02 




TiopKAoraH nal ochobg . onyo AHKOBanHBix 3KCHepnMeHxa.aBHBix 

AclHHBIX HOllHXaACa yCXaHOBHXB , BAHHHHe SAGMeHXOB, paCXBOpeH-' 
HBix B iKejiese,, na hx aKXHBHocxB. Hm paccMoxpeiiBi xpoiiHBio 
VKHAKiie pacxBopBj,, B KOiopBix pacxBopnxejiGM HBAHexca VKfe.aesoj 
X. ea CHCXGMBI Fe — X — Y. Ecah nsnecxHBi xepMOAiiHaMHaecKiie 
cBoncxBa cncxexna Fe — X — Y h cooxBexcxByionieH en: ABoiinoii 
CHCxeMBi Fe — Y^ xo bo3moh;ho onpeACAnxB BaiiaHne pacxBopcn- 
Horo SAeMeiixa X Ha K03$$nniieHx aKXHBHocxii T, x. e. oiipeACAniB 


S3: 
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s Y*, KOTopoei n<| TropKnorany, 


6£itb BBraHcnepo! 


I ^ aKT^HOCTB y B, ~ ^ ~~ ^ 
j Tj; aKVHBHOCTB Y B F® — V j 


o” SeHTpanm na- 

.ouan,nxcJ "Wpe X ^ TFr-^Cr-^’S' 

Ho Hs^aBaBH^ t; b aaBBcUocxB ox -aMaBana 

?aer;;r.a=;»r=ox«'^ 

HaaaaOBe iaaniaa , tmpKsaraB HanoBBaoBMi oiHOniaBHa 


eaana^ KpaMHHaM Mft. aBraaxca Hai^pupBOH foaKnaan 
KOOTeHTpaUHH I^peMHHH, i HJIH ^ ,11 


AiVS‘ = JVc — iVg, 


o'^ao^aaaaM .aKxaaaocxa yraapow 
B,Hao, oakaao. yoiraOBaeao, aio piBoaiakaa aa 3aBaaBi| pi 


“™°raSXfoxaacaa«.aca a cacxaMa Fa-S-C. ^6«aa 

HeHHfeii (npH naHHOfi aKT^BHOc-rn f) I 


A/V* = iV„- 


rfle Ny H iVy — aTOMHHe hojih F b tpohhoh h abo^PH GHCie- ' 
Max, cooTBeTCTBeHHO. IIpH HayqeHHH CHCTeM Fe-r— Si, Fe — P h 
F e — S, HacBnaeHHBix ymepoHOM, 6BiJib ycTaHOBJieHO,i bto ANy' 
He sasHCHT oT TeMnepaTypM. Buho TaioKe noKasaHO, hto otho- 
■ . . ■ A1V»' :: ■ 1 ^ 

meHHe — = He aasHCHT on aKTHBHocTH i ■ — b cHcneMaxi 


pe_Si— G, Fe — Gr — G, Fe — Si — S, Fe — G - 
nFe — Mn — S. Hsi ypasHeHHH (80) cjieAyeT, hto 


AiV* /V„ / 


TaK KaK aKTHBHoeTB y coxpaHHexcH HOCTOHHHOu, y-paBHenne (81) 
AOJIhcho 6BiTJb nepeHHcaHO B cjiejtyionateH ^opne, KorAa KOHBeHxpa-- 
i^HH 6ynyx aaMeHeHM i^oatj^^HHHeHxaMH aKTHBHOcXH, I 


^ + i = - 
. ivj; T 


06paxHoe SHaaeHHe npaBOH hbcxh ypaBHeHHH (82) < saMeHeHO aa 
Q^. BjiHHHHe pacxBopeHHoro ajieMeHxa X na Koa^nilHeHx aKXHB- . 
HOCTH y Mowex ^ 6i>ixb 'npeACxaBJieHO b cjieflyiomeM Bnae: 
a) 'npH naHHHX xeMnepaxype h aKXHBHOCxH Y 


6) npH iiaHHBix xeMnepaxype a KOHaeHxpauHH Y 


Pjieflyex otmcthtb, mto sHaBenHe HAeHTHBHO c Yy. ; 
PaajiHBHe Mescsy Q% is. coctoht b xom, mxo Qy npn aan- 
HOH xeMnepaxype. HBHHexcH ^ynKHnen hhhib KOHueHxpaHHCt X, 

! a P% aaBHCHx ox KOBefHxpaoiHH X h y . 

3x0. paaljiHAHe MeHSAy h mojkho npocaeAHXb, nojitayHCb 
cxeMOH, npeACiaBiieHHOH Hai pHc. 26. 3Aeci> 'aKXHBHOcxb h Koa^ 
' ^Hi^neHT aKXHBHOCXH y npeiACTaBneHu B saBHcnMocxH ox axoMHOH 
AOAH B pacxBopeji Fe — X-f-^^ npH ^HKCHposaHHofi nponopAHH 
pacxi^opeHHoro aaeMeHxa ; X. i 

SHaneHHe i^^HKcnpyexcH oxHomeHHHMH oxpesKOB 
... !-■ :■■■ ■ Ax_AB \A’B’ ^ A-B" 

1 II .i ":y~' AC ~~}a'C' ~ A" C”' 


X. ea OHO uocTOHHHo I npH ASHHOH xeMHepaxype h KOHixeHxpaAHH 
B pacxBope X, KaK ^xo noKasaao uyHKXHpHOH; AHHHeH na pHC. 26. 

6 A.. Mi CaM'apHH , ^ . j . | i i ■ i 1 6-5 
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SHaneHHe, OTsomeHna HSMenHOTCH b saBHCHMocxH '^ot 

KOBaeHTpaaHH Y b pacxBope h i cjiyqaH, npeacxaBJieHHoro Ha 

pap 26, HO Mepe noBHineHH^' jV,,! SHaaeHHe yMeHBmaexca. 
B, opjiacxH BecBMa hhskhx KOEmeHxpkuHH Y B xpomux pacxBopax, 



O.w* \ni/g (]^12 

, ; AmoMHaR dtum ¥ 

aKTHBHOCTH H KO- 
B^nqQeHTa aKTBBHOCTB KOMnoHeaXa Y 

^ CHCxeMax Fe— ir H Fe— X— F hoh I 

qaHHOH t^epixype H , KOHqeHipaajiH = 0**.C>**./9** 

, pacTBopfeHHo^ aaeMCHia JT [32] |W«7 Vv Vi/ "yy . , (e5i)> 


iKorfla iVy-^O, Qy =P^y. 
|jjjia paCXBOpOB, nOflHHHfllb- 
jmnxcfl saKOHy < rexipH, Qy 
1 xaiOKe p^Ho H HocjieflHee 

I CXaHOBHXCH ! HesaBHCHMUM 
i OX KOHHeHXpaHBH Y, HTO H 
i xapaKxepHsyex i xpoHHue 
I pacnjiasu Ha ocHOBe Hteaesfi. * ' 
1 co;tep}Kan^He khc jiopofl , ^py ^ 

I rpHMH cjiOBaMH, xapaKxepH- 
i ayex ^HCxeMti, cBHaaHHBle 
i c npoppccaMH pacKHCjileHtfa 
I cxajiH. i3xo HOJioHceHHe I yH^e 
i 6 £ 1 jio oxAfeneHo BBime npa 
i pacpMOXpeHHH nCGJieAOBdHHH 
■ HariManaJ 

Ha I pHC. 27 npefltcxa- 

I BJIBHO ^JIBHHHe kOHHeHipji- 

! HHH pacxBopeHHoro ane- 
i MBHxa nccjieAOBaHHBix 

1 TpoHHHxl circxeMax CHceiiea- 
; HOH OCHOBojs Ha aKXHBHOCXB 
iiKOMHOHeHxa Y b' axHx 
ijlpacxBopax. ; i 

!' CHcxeM c hhcjioKi 

, komhohohxob 6 ojie'e xpex 
I TiopKflolifaH peKOMeHflyer 
iCne^iomyio ^aBHCHMocxt 


® ^^eMeniH, i^axoffamnecH B pa36aBjieHHOM,f 

pacxBope H BjiBHioEqHe na Koa^BBBeHx aK^'BBHocxB Y. i 

• Mexoabi, npeAHOJKeHHBie BarHepoM,j^nMaHOMH TropKaoraHOAil i 
Moryi Sbixb npHojibaoBat^ npa B^cjieHBB Koa**BBBeixoii i 
aKTBBHOCXB KOMHOHeHTOB paCXBOpOB, jO^aKO CBeflye? BpBBHaXb! 
HXO aXH MeXOAU pPHOBaHH OXHIOAb He Ha paCKpHXOB BCIBHHOH HDHi 
po^e pacxBopoB h, 6ojiee xoro, HenonbaoBaHHe HpeAJioweHHHi 
ypaBiieijHH npn coo^BexcxByipax pacnex^x b He/oxopHx cay^ 


HaHX npHBOAHX K SHaHBXejIbHblM ipaCXOHtAeHHHAT C BKCnepHMeH- 
XajIbHblMB ;[^aHHbIMH. i I 

Gneflyex iyHHXHBaxB, Hxo BSMeneBBe aKXBBHOCxB KOMnoHekxoB 
pacxBopoB , jCBHsaHHHx c npoHeccaMB pacKBCJieHBH cxajiB, o6yc-> 
JIOBJieHO XeM, HXO BCXBHHBIH njpOHeCC OKBCHeHHH, KBK HpaBBJIOi 


— 

C-Si 6 

CuS 7 

Ct-C 8 

9 




Si-C J 


H 


f:. 











0 Rl 



7 



AmoMRaR doRR x 

Pile. 27 . BjiHflaHe KOHHeaxpaHHiii aaeMeaxa X aa aKxnB- 
I Hoexb KOMnoaearaY BTpexKOMnpaeaxHMx pacxBopax [32] 

He npeflcxaB^eH ypaBHennHiim peaKHHH pacKHCjibHHfl. Ecjib 6 £i 
O buio iroBHO ijraseciHO cooxHomeHBe neWfly QSpaayiomHMHCH paa- 
JIBHHbIMH OKBCJiaMB, XO! KOa$$HHHeHXBI aKXBBHbCTB KHCJIOpOAa 
! H ajieMeHxa-paCKHCjiBxeiifl: 6 hjih 6bi paBHH eAHHHHe. 
j I OpHOBaHBeM ajih noA;o 6 Horo yxBepHCAeHBH cnyt^i xo, hxo cb- 
Hbij cBflSB MeHCAy pacxBopHxejieM B ! pacxBopeHHEiMH Bem;ecxBaMH 
inpH lennepaxypax pxaHeBapeHHH Majiii no cpaBHenaro c CBJiaMB 
vXBMHHecKoro^cpoACtirBa keatAy KHCJiopoAOM b ajiekeHTaMH-pacKHC- 
,AHxejiHMH. KoHeHHb, Henb 3 fl oxpHAaxfc bjibahho pacxBopBxejiH 
Ha pacTBopeHHfiie BeiAecxBa. Ho KOXAa mh paccMaipHBaeM neaK- 
HBH, pacKHCHeTOH, X. e. BsieeM b bbay HBaKke koHBeHxpaABfa 
B pacxBope KaK KHCjiopo^a, tbk b 3 neMeHTa 7 papKHCjiHxejiH, mo»- 
HO yxBppH^Aaxb, hxo HSM^HeHne aKXBBHOcxH^.KdMnoHeHi'OB noAbS- 
Hwx pacxBopoB onpeAejiflexPH rjiaBHbiM odpaadk leM, hxo vpaB- 
HeHBH ipeaKHBH He expaatarox peaJibHo BAymne npoAeccH okbc- 
jiBBna aaeMeHxoBTpackBCJiBxejieB,i pacxBopeHHUx b hcbakom ate- 


JaKJiioHeHHe 


1 ®^y^dTBH9 npHMOHHHeHHPB' aaBHPBMOCXH MeaiAV Iff [% 6 1 
H Igl/ifOJ CBHAeTeJibcxByex, axo KOHCxanxM pasHOBeenH peaKHiiH 
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paCKHCJieHHH aaBHCHT He tojiUq W- v TeiuiepaTyiiH. ho h ot koh- 
z^eBTpaqHH eHeMeHTa-pacKHCJiBTeHH b pabraope. 

^ pHa^enae KOHCTBHTH paBHOBCCH^ peaickBH pacK^cjieHHa ocTa- 
ercH nopTOTOOH BejinaHHOH npn ytenoBaW aaMenii b cooiBeicT- 

ByiqmHx ypaBHeHHHx KOHCiaHT paBHOseci^ KOHaeHxpanHH ant^B- 

HOCTHMH pearnpyion^Hx BentecTB. T ' , 

He oxpHaaH BsaHMHoro bhhhhhh KOskoHeHxoB pacTBopal aa 

HX aKTH^HopTBj HO OTHomeHHio peaKHHH I pacKHCjieHHH, CHenIveT, 

HpHSHaTB, HTO R03$^HaHeBT£I| aKTHBHOCTH IflBHflIOTCH BBipaTKeHSeM 

Torp,| HTo ypaBHOBHe coot^sercTByionieH peaKaHH pacKHCjieHBH 
He OTpaxcaer Bceif ®9^0KynHpcTH peaKHHH, aeHCTBHTejitHo Brtio- 
xeKaiotqHX B CHCteMeJ i ' I 

ajieMeHTH-pacKHCHHxeBH oepasyioT c KninopoflOM, pacTBo- 
pei^BiM b^hakom Hcejipse, asK npaBHJio, He bjpxH^ a HecKon^KO 
OKHCHOB. GoCTaBBTHXOKHCHbB aaBHCHTl OT KoiaeHTpaHHH B bab- 
TBope aaeMeHTa-pacKHCjiHTpnk. Hpn AannoH lioHHeiTpaHHH ajie- 
MeHTa-pacKacHHTejiH bo 3 j^o 4 ho' oSpaaPBaHHe OflHOBpeMeHHo ne- 
i^HBKHX OKHCJioB SToro aH^MeHTa. TaKj KaK 3TO He oTpaHtaeircH 
^paBHeHHHMH peaKi^H paCRacJieBHH, ITO AJIH bOXpaHeH^H BOCTO- 

ipeaiAHH paCKHCjieHHH 
HeoPXO^QIMO 9 ypaBHeHHH KOHCTaHTZi IpaBHOBebHH BBOAHTB K03&- 
^HEgeHTH aKTHBHOCTH pearHpyiomtHX aeniecTri. i 

Ha aKTHBHOCTb pearapyiomHX Be^^ecTB, HecoMHeHHO, okasu- ' 

SapT BHHflHHe H ^MHHeCKOe BBaHMOAeHCTBHe MBHCAy HeKOTOpHMH 
aneMeH^aMH-pacKHCjiaTejiHMH H sKeneaoM. I ' 


OBPASOBAHHE H y;^)^JIEHHE H 3 i HtHaKOrO METAJMA 
HACTH^ ^ ^POAyKTOBi PEAK^H 0 PACKHCJIEHHH 


HaBHBHe aKCHepHMekxajiBHo ycTanoBjieHHHx TepaiOAHHaMH- 
HecKHX ^yHKHHH ; peaK^HH pacKHCJieHHfl no3BojiHeT pnpeAe- 
HHTB pacKHCJiHTejiBHyio I chocoShoctb Toro HJiH HHoro ajieMCHTa- 
pacKHCjiHxejifl. ’ ^ 

HayneHne okhchux | HeMeTajijiAHecKHX BKnroHeHHH, anaHH- 

TejIBHaH AOJIfl KOTOpaiX pTHOCHTCH K HpOflyKTaM peaKHfaH paCKHC- 
JieHHJi, HoaBOJifleT cyAHTi>» HacKOjiBKO hojiho mohchq ohhcthtb 
CT ana ot KHCjippoAa, hdh HcnojibaoBaHHH paajmqHHx pacKHCjm- 
Te^ieH H MeTOAOB pacKHckeHHH. 'l 

Ho HTo oaHaaaeT onpeAejieHne pacKHCjiHTeHbHofi cnoeodnocra, 
CKaHcpM, KpeMHHfl ? 3 to — ycTaHOBHeHHe KOHHeHTpaHHH paCTBO- 
peHHoro b ,h<bakom Hteji'eae KHCjiopoAa , HaxoAHmerbCH npn AaHHOH 
TeMHepaxype B paBHOBecHH c ocTaTOHHOH KOHReHTpanHeH KpeM- 
HHH, xaKJKe pacTBopeHHoro b jkhakom wejieae. Ecjih HacTHHKC— 
npoAyKTupeaKHHU KpeMHHH ckhcjiopoaom, byAynn HepacxBopHMH 
B hcuakom Hcejieae, hoahoctbio yAajiHJikcB h 3 MexajiHa, to, ycxa- 
HOBHB paCKHCAHTpUbHyiO CHOCoShOCTB KpeMHHH, MOHCHO 6 hjIO jOH, 
3HaH ero KOHACHTpaAHio B pacTBope, onpeAejiHTB h coAepacaHHe 
KHCJIOpOAa B HtHAKOM IMeTaJUie. 

noBceAHeBHaHi npaKTHKa, OAHaKo, cBHAexejiBCTkyeT,; hto noji- 
Hoe OHHHieHHe HtHAkoro MexajiAa ox npoAyKXOB peaKAHH' pacKHC- 
JieHHfl He ApcTHraeTCH., CneAOBaTejiBHP, onpeAejieHne pacKHCJin- 
TOJIBHOH CnOpoSHOCTH. KpeMHHH HBJIHeTCH CpeACTBOM OHCHKH ^JIHIHB 
OAHoro H3 efo CBOHCTB H ycxaHOBAeHHH npeAejia OHHHteHHH ‘ jkha- 
Koro Htenes^ ox KHcaopoAa npH naAnTOH pacxBopeHHoro k hom 

KpCMHlTH. jAa>K#-H3BeCTHO, UpH KaKOH XeMHepaTyp© paCKIIC- 

Aena cxaAB ii KaKOBa ocxaxoHHaH KOHAeaxpaAna KpeMHHH, xeM 

He MCHpe HeABSH XOABKO Ha OCHOBO 3XHX AaHHBIX OnpeACAHTB co- 
AepJKaHHe KHCAopoAa b xoxoboh ctbah h xeia 6oAee HeABsa 
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j - .OQpe;^eaHXl>^ KaKHe COeAHHBHHH KpeMHHH O KHCJIOpOAOM MOrVT 
V 0£iTBi3aTeM B HeH o6HapyH{eHU. ' 

I I Merajinprpa^HHecKHe MeTOflH HsyBeHHH HBMeTanjiHHecKHX 

I no3BojiHibT;pacno3HaTi. se t^jibko hx npoHCxoWfleBiie 

I (aHAOreHHBie hjih aKSOifeHHHe), ho aanacTyio c AocTaTonnuM npn- 
6jma«eHHeM k hcthh© onpefleanTb hx cdciaB. IIpH noMomn^ 3 thx 
M eioflOB, ycTanaBimBaioT iopaiy,! pa3MepiBK3iK)HeHHH h ni pkcnpe- 
';^ejieB[HeB cTann.:' ■ -'J !,:■■■ J , .!, ■ ' r, ■ ■ ■ i 

y CTaHOB JIpHHflf COCTHBa HeMexajIJIHHBCKHX BRJI^HeHnsl H H X 
coAepHtaHHfl B CTiaHH i HiHpo^o i HcnonbsyioT anajiHS Bknio^eHHii , 
Bu/^ejieHSLDc B pesyjiBTaT©) aHOABoro 'paCTBopeHHH cTasiH. HccJie- 
AOBaHBe BaCTHH BKJIIOHeHHH, I BB^^ejICCTUX Bo;^ MHKpOCKOnoM 

B ^oxoffHiHe&r CBexe,^ — paapa^ptKOH Koxoppro mbi o6h- 
aaJEnu B inepByH> OHepeBb K). T. JlyKaineBHB-^tyBaHOBOH 142],~\L 
HMeex BaatHoe h caMOpioaxeatHoe sHaa^HBe.! Hpa- BayBeHHH bw- 

BpJieHHBIX BaCXHB MOHCHO -OIipeaeJIHIb iHBl XOJIBKO Hti $OpMy Hipaa-, 

Aiep, ^Hxp caMO no cede oaeHB BaacHO, H(j> HHoraa it cocxaB BKaio'-" 


Ha6ji^B6BHe npn mbkpockoiiom aa BSMeHeHseM BUffeJipHBBix 
Hacinn nosBoaHpx 1 npaBHJiBxto BuSpaxB { peareaxu, HeoSxonHMU^ 
ana OHH^eHHfl ocxaxaa BKatoaeHHH qx KajpGaaloB, cynb^HHOB, HHXi- 
PBAOB. ^lIocaeBHee p6cTOBxeabCTBp; Becbna cyinecXBeHHoi ecjiili 
yaecTb, axp MHorae , OKHCHue BKaioHeanH HeycxoHHHSu npoxHB 
neHCXBBH Kaace caa^six khcbox h noaxoMy npa HeaipaBHabHOM 
Bbioope 'Mexona OBBii|ieHHH ocxaxKa nonoGabie BKatoaeBafl paapy-^- 
niaipxcH noBHOcxbio iaa HacxHHHO,- x. e. HCKaacaioxca peayabxaxbi 

Ecbh. KpHnekipaimH ipacTBopeBBoro-ktHcaopofla o6ycjioBjJteHa I 
paPKHcaHxeabHOH. cnoco6HocxbK> aaeMeaxa, iip conepataHHe hh&bo- i 
ppfla, B Mixaaae HB onpenejiHexcB KOHneaxpanHea pacxBopeHiibtX i 
B-HBM anpMBHxoB-pacKBCaHxeaeH; axo coj^epacaHHe o^ycaoBajBHOj i 
noiHBMO KjoHneHxpaiiHH pacTBopeHHoro KHcaopofla, H tbm, FnaJ 

CKOBbKO HOBHO MBXaaa OBHineHi OT OQpaSOBaBBJBXCB B HBM OKkt^aOB! j 
paBMeHXOB-pacKHCjiHxeaeH. MoasHOi CHH3Hxb ffo HBqxoasHbix kna-l 
Henna KpaneaxpannK) paoxBopennoTo Kndjiopofla a xbm ne Mpned ! 

nOnVHHXbl CXajTb « RT.Tr'.nxrTn;r ^ 


nonynnxbi cxanb c bibcokiiai conepatannea nncjiPpona, ecnn [oHa: 

lemennux b nen okbcjiob aneMenlroB-i 


ne 6yneT pCBoSoatAena ox BaBemennux b 

paCKncjin'xenen.'^ .r ■ ■ :v'| I 

, Cxenenb OHniqeHHH atjanKpn cxana ox npoflynxoB peaKniiin pac- 
Kacjtennn . ooycjiOB^eHaj MHorHMa ^aKxopaMn, no ocnoBHbiMk hs 
nax HBJiflioTCH CBOHCXBp BacTHn npoflyK-xoB r peaK nw w pacnine- 
HHH a leiniepaxypa, npa Koxpppu ocymecxBinHexcH nponecc pac- 
■ Kncnenaft'. : m-. . i . m ; 

I BcKpbixne Mexan^SMa p6pa30BaanH qacxnn npoj^yKXOB peaknHii 
pacKacnenaa a ax-apMenenafl bo BpeMeaa aMeex Baatnoe aHaHeaae 
^na Bbipopa pacKBCjiaxenea, cdcx^Ba cnjiaBOB, conepatainax one;- 


HI 






m: 


MeHXbt-pa'CKHcnHiejiHi ffna onpeneneaHH nppHflKa BBe/^enaa pac- 
nacnaxenea B ataAKaa Mextina* . . , 

Jlam^ B KanecxBe Becbaa i rpy6oro npH6nHa{eHHH mohcho npa- 
' ‘HHib, Hxo CKOpocxb ynanenaH aa atanKoa cxana nepacTsopaMbix 
H nea OKac^ux coeflaHenaa nponopnaonanibHa KBaApaxy paAayca 
3XHX aaoxan: tom Kpynaee aaoxanbi, xeM c 6ojibmeH cKopocxbio 
oaa npAHaMaioxcH na noBepxnopxb Banabi ataAKoa cxana. 

OtobhahO, ib pesynbiaxe peaKnaa ane- , 

MBHia-pacKacnaxenH’ c KaenopoAOM Bii acan- 
Koa cxana oppaayioxcH MenbHaHinae aaPTanH 
OKHcnoB axoro eneMenia. Xoxa axa oimcnbi 
a nepacxBopHMH b ataAKon cxana, no BcnpA- 
cxBae BecbMa Manoro pasMe^a CKopocxb ax 
yAaneanfl as cxana ^yne'x HeaaaHHxenbHoa , 

X. e. A^ oaarHeaaH cxana itox noAo6Hbix 
qacxan Heo6xoAHMa pe BbmepHtKa b xeTOnae 
BecbMa 'AnaxenbHoro BpeMeaa.; i 

I VBenaaaxb bnopocTb noA^eMa nacxan 
I MOHCHO aa CTOX ax yKpynHeaa^. Ilpa bh- 
AepHCKe c^ana nocne BBeApHaHi b nee pac- 
Kacnaxenea HacxanBi npoAy^xpB peaKpaa 
pacKBcneHHH yKpynHHioicH, npaTOM cxeneab 
ax ynpyanenaHi B nepeyio oneppAB aaBa- 
cax ox lax cocxaBa. Tennepaxypa nnasne- 

' HHH OKItCHMX TOCXan, BH3KOCXB cxana, BHP- 

Kocxb caMax nacxan, nepeMetnaBanae hcha- 
KOH cxana, noBepxHOCiHoe naxaHcenae na 
rpaHiane TOCxana — HcaAKaa cianb a mho- 
rae Apyrae . ^ani'opbi OKasbiBaiox cymecx- 
Bennoe: snaflaae na nponecc ynpyHaenaa 
Hacxan; ■ I 

Ha pac. 28 inpeAcxaBneH nponecc yKpyn- 

Ttft HWff i aacxan i canaKif^oB aceneaa, nyxpM ■ i i 

ax Koanecneanka. 3 xh' BK ntoTOHaa o 6 HapyjKeHbi b Hceneae, pac- 
! KHCneHHOMl KppMHHeM. I ! I 

nponecc KOpnecneHnaa, npa npoaax pasHHx ycnoBaax, ecxe- 
cxBeaao, npox^aex co saaHHxenbno 6onbnieH CKopocxpio, ■ ecna 
TOCxanH OKHckoB naxoA^xcH, b t HcaAKOMj cocxohhhh. B cbhsh c 
axaM cnenyex oiMexaib oaho He6naronpHHTHoe oocxoaxenbcxBo AnH 
non^TOHHH cxana c HH3KHjM coAepacaHaeM KMcnopoAa, a aMenao: 
aeM Bbiine pacKHcnaxenbHaa CHOCo6Hocxb aneMenxa, xeM Buine, 
naa noKaaano na pac. 29i x^Mnepaxypa nnaBnenHiH OKucna axoro 
aneMenxa ana, Apyrana cnoBaMa, xeM Meaee 6narbnpapxHbi ycno- 
Bafl Ana ynpyaaeaHH Hacxan a ax yAanenaa as hcha^oh cxana. 
i Koanecneanaa aecxan nponyaxoB peann^a pacKacneHaa 
saKOHOMej'paa; oaa o6ycnoBneHa ecxeciBeaHHM cTpeMiieiivieTki 


-i| 


Phc. 28. KoaJiecBeHanJi 

HaCTHIt CHJIHKaXOB 

Hcenesa (x300) [20] i 
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°o®®P^hocthoh aneprHHiHa ^paHH^ax 
£?Sr i ™ CO |B 3 BeineHHHMH; B Hen OKHCHHMH TOCTH- 

coKpameHBHi noBepxHocxH HacTH^ npn hx 

rpaflHeHTa b oSieMe hchakoh CTaJiH 
S yCBtneHHH flBHHCeHHH HaCTH^ OKHCJIoi B 

KOH cxaj^H. CjieflciBHeM ycHjieHHH ABHw6iiHfl HBjiflexcH nojHmeHHe i 
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^ JtoBnoBeeuu e 0,2% paehKaume/ut n/xi 1S00‘ 

|Phc. 29. TesmepaTypanjiaBJieHaa OKHCJioBlaJieMOHTOB^ 

pacKHcaHTeaeu. ' 


HHCaa CXOaKHOBeHHH ,BaCXH^ OKHCnOB, HepaCXBOpHMHX B cxajiB 

B OjjSHXy KpynHHX BOBJieKaiQTCH Mejl«ie j— caXejlJlHXBI KOXODMe 

KpynHOH BacxHpM yBejiHBHBaexcH. fPy pasMep ^ 

-. aa CHcx HcnoJitaoBaHHH ajieMeaxoB r bm-^ 

^ ®«oco 6 hocu.h> i;^[Oh<:ho i nojiy?HXB cxa^ ' 

HHaboH KOH^eHxpa^HeH parixBopeHHorb KHcaopoaa ho ^ 
HeHB3H npH 3^01^ rapaHXHpoBaxB noHy^enHe cxaim c SSm cT : 
.flepHcaHHeM KHCJiapofla, c HpanoH cxeaeaBro aarpfliHeHHfl' po' 


i dxH cpeACXBa H 3 BiCKaBu h hx HcnpjiBayiox b, npaKinne cxa-^ 
JieBapeHHfl,' Hanbojiee fleficxBeHHBt JippABapHxejiBkoe pacKHCjie- 
HHG cxaan, npi^ KOxopoM ncnojiBsyiox 3 jieMeHXH c seBBicoKOH pac^ 
KHCJIHiejIBHOH^ i pnOCoSHOCXBK), H HCHOJIBSOBaHHe KpMnjieKCHBIX 
pacKHCJiHxejieH khk flUH -iipeBBapHxejiBHoro, xaK h bjih ! oKonka- 
xejiBHoro' papKHcneHHH ciajiH. > , - ^ 

Safla^eH npeflBapHxejiBHoro pacKHcaeHHH HBiiHexca CHHHteHHO 
KOHBieHxpaBHH paCxBopeHHoro b skhbkoh cxanH KHCjiopoaa, , b 6 pa- 
soBaHBe npH 3 xom jierKonjiaBKHx coeflHHeHHHi oiKHCjioB ajiesieHxoB- 

, pacKHCJiHxejieH,^^ Hio (SjiaronpHHxciByex oaHmelaHip cxaaH ox ppo- 
py'KioB peaKPHH pacKHCJieHHH. SaTOM, ocjih pjM OKOHHaxejiBHoro 
i paCKHCJieUHfl HCnQjiB 3 yK)X' apeMOHXU C BBICOKOE^ IpaCKHCJIHXeJIBHOH 
, cnocooHOCXBw, xb, h npn .oxHOcnxejiBHO HHSKOH c^xeneHH OHHnteHHH 
HtHBKbH cxaim px PKHCJibB 3 XHX SJieMeHXOB CpBepHCaHHe OKHCHBIX 

HeMexaHHHBecKHx BKJHoaeHHH B roxoBOH exajm SyBex 6 ojiee ^hskhmJ 
CjiepiOMxejiBHO, cosBaHHO ycjioBHH, 6 jiaronpHHxcxByK»iBiHx o 6 J 
pasoBaHHio JierKbnjiaBKHXi HacxHp npoflyBiioBi pebKPHH pacpHcnej-j 
HHH B nplQHecce 'kbk npeBBapHxejiBHoro, xait h OKOHaaTemHord 
pacKHCneHHfl, HBjiflexcH BaHCHeHHieHi sananeH npopiecca pacKHcJ 

JlbHHfl ■'CXaJlH. ■ ■ I I - ■ 

I MsMBHeHne aacxHp npoayKxo^ peaKHHH pacKHCjienHH b npo- 
I Becce npeABapHxpaBHoro pacKHCJieHHH a BJinsHHe peHCHMa npea- 
' papnxejiBHoro paCKHcneHHa na coBepsKaHHe KHcnopofla b toxoboh 
, cxajiH SBTJib' HayTOHO 1431 . yrj^|eJ)OBHCxajl cxajiB bBtaa BBrnHaBjieHa 

B aaSopaXOpHOH HHAyKBHOHHOH BBICOKp*iaCXOT|HbH neHH C OCHbB- 
HOH ^yxepoBKOH. CoAepwaHHe KHCJiopoBa (oapeBenenHoe tjihho- 
seMHUM Me|roBOM) b hc^Bkoh cxaJiH 26 HccireaoBaHHBix hjibbok 
nepefl npeAPapHxeBBHBiM pacKHCJieHHOM ^jib npaKXHHecKH OBHaa- 

KOBBIM H KpJie^anocB ox 0,018 flo 0 , 026 ] npoBeHxaL H 

Ebijih HpcneBOBaHBi cjieAyibuiHe rBapaaHXBt npeflflapHxejiBHOro 
pacKHCJieHHfl: i I ‘ 

I -r- cHanajia. ^eppocHjiHHHeM, oaxeM $eppoMapraHneM; 
^epppMapraHBeM? 3 a'i;eM ^eptocanHBHeM; 

IIII — CHJiHKOMapraHHeM (Mn : Si =] 3 , 5 ); , 

|IV — CHJiHKOMapranaeM (jMn : Si = 4 , 5 ); 

V_^ — CHJiHKouapraHpeM l(Mn : Si =1 6 , 0 ); 

VI — CHJiHKOMapraHaeM (Mni : Si = 7 , 0 ). i i 

BjiHHHHe HjpeaBapHTejiBHoro pacKHCneHUH na coaepHtaHHO 
B roxoBOH cxajiH HeMbtaJiHHHecKHX BKJiioqeHHH H KHCHopoBa npea- 
ciaBjieHO B xa 6 ji. 5 . SflecB JKe.npHBeBeH&t aaHHBie o coBepHtaHHH 
KHCJiopoaa B Mexaajie nepejx ero npeflBapHxejiBHBiM pacKHCHenneM. 

Ha npHBeaeHHBix b xaSjii 5 aanHBix cjieffyex, Bxb iHaaSoHee 
HebjiaroijtpHHXHBtp peayji&xaxBr b oxHomoHHH KaqecxBa cxara 6 a- 
JiH nojijrqeHH npn npeBBapnxejiBHOM pacKHCJieHnn CTaJiii ,bHaqaJia 
^eppocHBHBHeM, saxoM ^pppoMapraHBbM; jiyqniHe pedyjiBxaxBi 
BbcxHrnyxBi npH ijtpoABapHxejiBHOM i pacKiicjienHH cxaJiH CHaqaJia 


■ir 


' i: 
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'■ ; .,1 ■■ ' 1'. I'T a 6 Jill aa^ 5 

Bjmiume npedeapurdpjihtioso ’hactaicAeHun,\Ha coSepsKanui! 

■ iHpMemdAAwe^KWK u KucAopoda e cnmAu I j 


BapaaBT 


: I COAepHcanne kbc 

Ij CoflcpasaBHe B CTajm, ‘/o i . ' 

i.TejwBoro 

1 pacKHcjie- 

Mi nnaBKB 

li Jioposa aepefli 

1 npeABapBTenbnuK 
: pacKBGjieBBeM, % 

iBeaieTanniniec. 
1 KBX DKJMO'le- 

1 ana 

' Kucjiopojia ' { 1 . 


9 

0,025 

1 0,0254’ ■ 

0,0118 ' 

I."*' 

27 ; 

0,021 

0,0286 

0,0127 


28 

0,024 

1 0,0272 ; 

0,0135 1 

1'-- - ■ 

39 



' 0,024 1 

1 0,(1)292 ! 

0,0117 1 ' 


36 

0*024V Jj] 

0,0217 

. ! 1 ■ ' ..1 . 

0,0087 

. ;■ ir 

37 

, f023 1^1 

0,0179 

0,^0079 

38 

■ ' 0,024 1 ■ j 

0,0180 

0,0066 1 


14 

0,019 1 

0,0173. 

0,0p79 


' 13 . 

’ ' ’ ■ 1 , • " 

0,018 , 

0,0170 

“■ 1- ■.]. _ i : 

0,(;)057 i 1 



0,026 

0,0160 

III ' 

. 12 ■ „ 

9,022 

9,0194 

0,0062 >1 li 


' ■25:-' 

0^021 

0,0190 

1, 0,0083' - I: ij 


26 1 

i 1 0,021 ' 

1 0,0190 1 

0,0083 i 1 

, i ; ■ 

.6 

0,020 

0,0157| 

i 0,0096 ! , ! 


, 7 . 

0;020 1 

0,0174 

■ 0,0052 .■ ,1 

‘1, ; IV 

, 21 

0,023 

0,0200 

! :d,0072 i 1 i 

‘■'I' :: 

23 

0,023 1 

0,0203 

.0,01057; ' ! 


24 

i 

0,025,1 

, 

0;0165 

p,pio6 ‘ 1 

1 , . ■ 

16 

1 0 ,plg 

10,0160 

'o,G057 i ; 

■ V ' 

21 

0,023 

0,0160 

0,0054 . ^ t 


■30 ■' j 

0,021 

! 0,0118 . 

0,0038 


31 'li 

0,023 . 

1 0,0137 ' ^ 

0,0055 


17 , 

0,022 

1 ; 0,0151 

0,0050 1 I 

;Vl! ■ 

> 18 1 ' 

0,019 

' 1 0,0165 

0,0063 . , i 

19 j 

0,026 

6,0163 

0,0074 i 

1 

35 i 

. ' , 

0,025 

0,0110 

0,0037 ‘ ' 


^eppoMapraH^eM, , saxeM $eppocHJIH^HeM HJiH CHJIHKOMap^aH^eM 
c OTHoraeHHeM B encase Mn : Si, paBHHM 3,5 h 4,5. OnTHMajiBHi^M 
c^effyeT npH3HaTBi npeABapHTeabHoe pacKHCjieHiie CHJiHKOMap- 
raHi^OM c OTHomcHHOM iB duiase Mn ; Si, paBHiiM 6 h , 7^ 
iij B cxajiif Bcex HCcjieflOBanniix njiasoK nocjie ee OKOHHaxejiBHO- 
ro pacKHCjieHHfl ^eppocajiHiiHeM h amoMonneM HeMexajjJiHHecKne 
PKJIIOTOHHH ppe^exaBaepH HacxH^aMH rjinnoaeMa, ho coaepHcaHne 
KHcaoppAa peaKO MeHHexen b aaBHCHMOcxH ox Bapnanxa pacKHC- 

aOHHH. HacTHHBi no coexaBjy H no pacnpeaeaeHHK) Hx B 'cxaJiH OAH- 

II naKOBH, HO coAepjHaHHe ^HcaopoAa HaxoAHXCa b npHMOH sasH- 

I ch^ocxh ox npeABapHxeabHoro ' pacKHcaeHHH exann. 

(XapaKxep o6pa3yH)^^HXCH nacinm n^OAyKXOB peakanH npe^- 
BapHxeabHoro , paCKHCaoHHH h hx H^MeHOHne npn BHAepacKe 
SKHAKOH cxaaH B nenii oKasaan pemaioniee saHAHne hA conepjKa- 
HHO KHcaopoAa (BKJHoneHHH iraHHOseMa) b toioboh diaanJ 

IIpH^ BBUXJiaBKB CXaJlH B BHCOKOHaCTOTHOH HeTO 6 hji£[ OTodpa- 
HBI npoSbt Mexaana B MOueHX bboachha nepBoH nopHnn $eppocnaa- 
Ba A«a paCKHcacHHA H aaxeM nepes KaiKABie abb MHHyxbi snaoxb 
AO OKOHAaipabHoro pacKHcaeHHA .exaan ^BppocHaiiHHeM h aaio- 
MAHHBM.; npo6b[ oxSapaan b KBapABBbiB ipy6KH. Ha axHX npo6 
jHyiBM ;aHOAHpro hx pacxBopBHiH Sbian BiiAeasHbi BKaio- 
HBHHA. H - ■ 

llpn npBABapHxpabHOM paCKHCasHnn ^eppocnaHHHBM, aaXBM 
, ^eppoMapraHHB^ b momphx , bbbaohha aombhhofo ’$6ppocuaHHHA 
, xaK, KaK HOKasaflO Ha^ pnc. 30, a, oSpaayiOTCH HacumeHHEie KpeM- 
HB3BMOU BUCOKOAHCHBpCHlkB HaCXHHbl H HapAAy C HHMU B MBHb- 

raBM KoaHHBCXBB 6 oaBB KpynHbiB AacxHiH>i CHameaxoB HtBasaa. 

nOCaBAHHB, OABBHAHO, C AOCiaXOAHP BbICOKOH CKOpOCTblO yAaaAIOT- 

CA H 3 MBxaaaa, xan KaK b npo^B, oxo 6 paHH 9 H nepos abb Mnnyxbi, 
H MOMBHX BBBAeHHA B MBxaaa i^BppoMapraBHa, oicyTCTByioT kpyn- 
HMB HaCXHmJ, a BBICyKOAHCnBpCHHB HpatCXHABCKH ocxaioxcA 6 ea 
HSMBHBHHfl (pHC. 30 ,^). Tpa^KO B pBSyABXaXB HOCaBAyiOIABH AByX- 
MHHyiHOH BblAepHSKH JKHAKOH CXaHH BHABaAlOXCH kpynHBIB Aa- 
CXHHM (pnc. 30 ,e), AHCaO Koxopiax C yAailHBHHBM BHAepHCKH yBG- • 
aHAHBaBXCH. Mohcho npBAnoaaraib, nxo npn BbikepACKB hchakou 
cxaaH nocjiB BBeABHHA B HBB $ 6 plpoMapraHHa oSpaayioxcA pacxBo- 
pH 3 aKHCH H(Ba 63 a H saKitCH MapraHHa,, KoxopbiB omaaKOBBiBaiox 
oppaaoBaBmABCA paHBB nacTHHbi ciiaHKaxoB,i cosAasaA o 6 oa 6 AKv 
BpKpyr HOCaBAHHXl 1 ! j 

^pH , Hp^BapnxBabHOM' pacKHcaBnnH . CHakaaa ^BppoMapran-: 
HBM, aaxBM ^BppocnaHHHeM npn BBBAeHnn $ 6 ppoMapraHHa o 0 pa- 
syioxcA HBnpaBHabHou ^opubi jCpBAHBro pasMBpa nacxHHbi pacxBO- 
poB saKHCH HCBaesa h saKHCmiMapraHHa h MeaKiiB OKpamBHHiae 
rao 6 yaH cnaHKaxoB Mapranna (pnc. 31 ,a). Hpn nocaBAyiomeM 
(ABpeS ABP MHHyXBl) BBBABHHH ^BppoCHaHHHA oOpaSyiOXCA BHCp- 
KPAHCHBPCHHB AaCXHHH CHAHKaXOB C BbICOKHM COAepJKaHHBM 

■ - ■ '' ^ : ■ ;1 : ^ " I ' ' ■ 


■I 
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KpeMHeseMa H OAHoripeMeHHp c 3 Thm KpynnMe 
flnaBKHX ; CHJiHiiiiTop JKejieaa H Mappai^i^a ' (pHC. 31,5). 

I B peayjifcTaie BHflepHtKH WBflKOH CTaJna. noojie BseAeimfl b nee 
$eppocH^IH^0H HacTH^H y Kpy nHHioTCH , CHOIBHO yMeHfcmaeTca 
, 'Mcjio BucoKOflHpnepcHHX HacTH0 (kbk 3TO noKasano na pnc- 31 ,e, 
KOTOpOM npeAPTaBJieHEI -^aCTHBH BKJlk^HeHHM, BHflejieHHHX 
H3 npoSu frTaJiHj 0 T 06 paBna 0 H cnycra HCTBipe MOHyTu nocjie BBej^e-- 
HHH $e^pocHII^^HH). O^esHAHO, ^ . TeieHHeM BpeiaeHH pacTBopti 
saKHCH jkeaeaa H aaimcH Maprannia BsaHMOAeficTByioT c- 'lipeMne* 
seMOM H CHJikKaxaMH MapraBAa, oSpaaOBaBniHMHeB b kOMenT 
BBeACHitH ^eppoCHJiHBHH, 6BaroAapH Bemy CHHJ^aeTCH TeMnepaxy- 
pa nnaBjieHHH BacTHB — cosAaioTCH ycjioBHH, ^aronpHHTctByip- 
ipne ynpyBBenmo BacTHA.i HecMOTpa aa 3 to b ct^ah BaaoTi, ao 
ee pKOHBaTeABHoro pacKHCAenkH aaioMHaaeM ocxaioTCH iMeaKHe- 
rjioGyaapHBie aacTHABi. i I i ! r 

CymecTBenaoe pasAaqae b apoaecce oSpasoBaHaa aacTaa, 
BSBemeHHBix b >a**AKOH cTaAHj| koatBo Haf5AioAaTB npa ee apcA- 
BapaxeABHOM pacKHCAeaHa caAHKOMapraaaeM c o'taonieaaek 
B CHAaBe Mapraaaa k apeMaaio, paBHBik 3,5 a 4,5. B koMear 
BBeAeaHH caABKOkapraaka, KaKlaoKasaao aa pac. 32,a appHAy 
0^ BBicoapABcaepcaBika aacxaaaMH o6pa3yK)xcH apyaaBie riA66yAa 
AerKOBAaBKHx cBABKaxoi. IIocAeAyiok^aH BBiAepataa }KaAKoa 
cxaAH dSecaeaaBjaex BosMpataocxB oaBaieaaa cxaAa ox Baaea^eaBBix 
bI aeii aapxaa, aq cooxaomeaae sieacAy MeAKaina a apyaaBika aa- 
cxaijaMH ocxaexca 6e3 aakeaeBaa bbaotbsiao OKdaaaxeABaoro pac— 
KBCAeaaa cxaaa pAioMaakeM (pac. 32,5). 

Ilpa apeABapaxeABBOM , pacKBcaeaBB cxaaa CHAaKOMapraaaeM 
c oxHoaieaHeMl B CBAaBe |^iapFaB^a K 'lkpeMaaio, -paBBBiM ld a 7, 
y>Ke B MOMept BBeAeaaH; cjaAaBa b aaqaaxeApaoM KOApaiecixBe o6- 
paayioxca TAoSyAH cpeapero pasMepa a apoMe axoro apyaaBie 
BjacxaaBi. caAaaaxpB (pac. 33, a), adxopBie ’apa aocAeAyioatea bbi- 
Aepatae HtaAaoa pxaAa yapyaBHidTCH aa caex HcaesHOBeaHa mba-^ 
aax TAoSyAea: aacxaaBi BaAioaeaBH, npeACxaBAeaBBie aa pac. 33,5, 
odaapyHteaBi b apoSe, cxoSpaaBoa aepea aexHpe MaayxBi bocao 
BB eAeaaa b cxaAB caAaaQMapraaaa. , I 

B xaSa. 6 apaBeAea cocxaB aacxaa BKAioHeBaa, BBiAeAeaBtix 
k3 Bpo6 cxaAk, oxo6paBaBix aepOA ee, jOaoaaaxeABBBiM paiiaacAe- 
aaew aAioMaaaeM., '■ 1 ' r 1 ' ' , ' 


Meqxy BBeAeaaH b Ictbab aAioMnaiia b aeii BaBemeaBi aacxaaW ca- 
AaaaxoB c aobqabbo BBicoaiXM coAepHtaaaeM b bbxj apekaeaieMa 
a AOCTaxoAHo bhcokhm coAepjKaHaeM aaaaca HteAesa. I i | 

IIo cocxaBy hbcxiibbi, ciiAaKaxoB, c6Bapy>KeaBBfx | b j iipopax 
cxaAa, apeABapaxeABHO pacaacAeuHoii ^eppoMapraaneM, aaTeM 
^eppocBAHaaeM haii pasAnaaoro cocxasa CHAaaOMapraai^eM,' 



Pac. 30. HaMeneaHe aacTHa biuik>- Phc. 31. HaMeaeHHeAacTHaBKAio^eHHH 
BeaHH B cxaAH, pacKHCACHBOH B cxaAH, pacKHCAeHBOB ^eppoMapraHi 

pocBAHBHeM, aaxeM aeM saxeM ^teppocHAHBHeM (Xl50) (43) 

HeM (x 150) 143] 
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Ta6jiHa|a 6\ 
Cocmaoi nacmuif ciMmamHbiXi eKAmHenuH, eudeAen- 
Hwe ua npo6 cnwMt, omoSpaHHUx neped ee oKOHHa- 
mejihHUM pacKficAeHueM ajuoMUHiteM, e % ' 


BapaaBT npes- 

j ■ CocTas CBJiHKaTa 

aapBTen&Horo 

pacimcjieBBH 

' SiO, 1 

Feo 

Mno 

' i 

1- :li -1 

i 54,16 

16,76 ■ 1 

29^08 

II 

37,20 


55,25 

III 

33,73 

3,54 

l' '57,73' ' 

IV j 

34,74 

^,66 

58,60 

iv 

31,50 

’ j4-,65 

63,85 

VI 

33,10 I 

'5,75. .. 

62^15 1 


OAQHaKOBia.^a dTOM'ocHOBaHHH M03KH0 6 bijio 6ja japHHTH K tixiBonv 
HTo BapHa±[T£i npe;(BapHTejiiBHoro pacKHcneuHH paBHOiteHHEi. Cv- 
mepiBeraoe paa^rae 3thmh BapHaniaMH npeflBapHfeTejit- 

Horo paCKHCJieHHH COCTOHT B TOM, TOO UpH iBBeflenkH B HtHAKVlb 

CTaBB CHnHKOMapraH^a c bbicokhm OTBomeHHeM b hom Mapranna 
K KpeMHHK) (6 HJIH 7) cpasy o6pa3yioTca KpynHHe rjio6yjiH jipr- 
KOnjiaBKBX CHJlHKaTOB, KOTopxic 'c donBtnoH CKOpOCTblO ynaJTHIOT- 
CH H3 cTaan; TaKHlM oSpaaoM h odecneBHBaexcH 6ojiee HHSKOe 
co;^ep3KaHHe KHCjiopofla B^ciaJiH k- MOM enTy BBeneHHH b nee 
ajiraMHHHH. .-4- ’’ ''1 I ■ ' 

CocTas CHjiBilKaTHiix aacTHB OAHHaKOB He aaBBCHMOl ox Toro 
pacKHCjieHa jih ppeABapHTejibHO ciaJiB $eppoMapraHH6M, a>3aT«« 
$eppOCHJI^HeM I HJIH CHJIHKOMapraHBeM, HO COAepHtaHHO CHHH- 
KaTHHX B CTaJlH HepBA 60 OKOHHaTejIbHMM paCK 0 CJieHHe!!rt 

OTaHHTeHi.Po HHwe p cjiyaae HcnojibaoBaHHa ajih npeABapHTejib^ 
Horo pacKHcnepHfl CHJiHKOMapiraHBa c HOBBHHeHHUM QTpo^eHneM 
B 3TOMcn^Be Mapranpa k KpeMHHio. 3 to oSycjioBJiHBaex P. Conee 
hhskoB coA|epH«aHHe HeMeTanjiBraecKHX BKJnoneHHH ■ hjih Ikhcjiopo*. 
Aa B roToBoH CTajiH , npeAsapHTejiBHO j pacKHCneHnoia I chjihko- 
.MapraHAeM^! -.I : i • 

j Honyrao c nsyBeHneM npoAecpa o6pd30BaHHH h yKi^ynHeHuH 
HacTHA Hpol^yKTOB peaKAHH npeABfipHTeABHoro paCKHCjifennA 6 bi- 
JIO OTHeTJIHBO BBIflBHeHO reTBporeHHOG cxpocHHe 3THX1 BaeTHHi 
ycTaHOBJieHj:» aaJiHTOe b hhx 'taK BasuBaeMBix HAPa h oGdJioBKM ’ 
XHMHHeCKHH COCTaB KOTOpBIX ni)HBeAeH B Ta6ji. 7L . i ' 

^ KaK cjieAyeT h 3 AarinBix xaSji. 7, cTepenB neoAHopoABoPTH xh- 
MHHecKoro PocTaBB HacTHA o6ycjioBjieHa pejKHMOM npeABapiaTejiB- 
Horo pacKHCjieHHJt CTaJiH. B KanecTBe HpeABapHxenBHHix Mowho 
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ebidejieHHbix ua npo6, omodpanuhix neped cfKOHHamejihnvfM 

1 p^cpucjiCHiieM cmouat aAWMUHueM, le % 

BapBaHT npe^- 

BapHTejibHoro 

pacKBCJieHixH 


1 tjocTaa BApa : | 

CocTEB oGoaoBKa 

-i 

loi ^ 

FeO 

Mnd 

, FCO 

[. 

! MnO 

SIO, 


M 

0. 


19,0 

21,4 

12,0 

45,0 

43;0 

, II 

3 

9, 

4 

8,0 jl 

52,1 

Gabau 

100,0 

CAeAbt 

III 

3 

5, 

6 

7,8 1 

54,0 

15,0 

85,0 


1 . IV 

34, 

8 

6,8 

58,4 

CneAbr. i 

100,0 


V. 

34, 

5 

5,1 

60,0 


100,0 


• VI : 

36, 

:3 

5,2: -j 

58,0 

' " 1 


100,0 

■ 'i> a' 


jBHCKaaaTfc cneflyiomHe iipeAnojioweHBtfl o MexaHHSMe odpasoBaHHH 
aTHx! reTeporeHHHx '^acTan:. .1 ' i 

IlepBoe: na noBepxHOCTa pas^ejia oppaaoBaBniHXCH }kh;](kbx 
BJIH. TBepaiilX BaCTH^ CHnHKaTOB ,C OTHOCHTejIBHO BBICOKHM COr 

jiepHcaHHeM KpeMHeseMa b HtBAKOH ciajia , KOHi?eHTpHpyioTCH noi 

BepxHOCTHO aBjTBBHBie MapraHeB HJI0 3aKHci, i MapraHBa h, b ko^ 
HeHHOM .'cHeTe, aaKHCi. MapraHBa oSpaayer pGojioHKy Bjinpyr paHee' 
BosHHKineH cnBHKaTkoH aacTHipj. iG TeaenHeM BpeMeaa aa cnet 
BaaBMo^eHCTBak Mewfly flApoM h o6onoBKpH h aAcopiSAHa hobbix 
aaCTHA, OHeBHAHO, naMeHHeTCfl COCTaB H odioJIOBKH H HApa H, TBM 
He MeH.ee J 3 th ^KpynneHHMe HacTHAu, KaK npaBHJio, ocTaroicH 
TBTepOreHHHMH BbnOTB J^O pKOHBaTeHBHOrO paCKHCJieHHfl CTaJIHi 
EfTopoe: npa BBiAepatKe CTaJiH noejie ee lipjeABapATeABHoro 
pacKHCjieHHfl BoaMOHtflo H3MeHeHHe TeMHepaxypH U cdcxaBa BaBe^ 
HteHHHX B CXaAH BaCTHAi 9TH H3MeHeHHA jioryx ApHBeCTH K pac- 
‘ciideHHK> B HtHAKHX CHAHKaxHBix BacTHAsix. jB peayABTaxei paccAoe^ 
HHH Ha AOBepxHocxH BacxHA MOHtei HOflBAXBCH CAOH, odoraH^eHHBiH 
aaKHCBio MapraHAa, — odoAOBKa. i i | ! 

■BoAee BepOHXHBIM HBAflexCfl HepBBIH H3 yHOMHHyXHX BapHaH- 
■xoB MexaHH3Ma odpaaoBaHHH B3BenieHHBix b cxaiiH reieporeHHBix 
OKHCHBIX BaCXHA- OCHOBaHHeM A^IhI 3X0X0 yXBepHCAeHHH HBAHeXCa 
AOHOAHHXeABHOe H3|yBeHHe ! Bacxak HeMexaAAHBeCKHX BKAtoBei^ 
HHH, odHapyHteHHBtx. B HpoSax cxaAH, oxoSpa HHMx B npoAecce ' 
HAaBKH B ISO-xoHHBtx; MapxeHOBCKHx HeBaxi c ocHOBHOH ^yxepoB- 
KOH. ' ; ■ .|' ! 1 

Ha pHC. 34, a npuBeffeHU ; bbcxhah BKAroBennH, BBiAeAeHHBix 

HpH aHOAHOM paCXBOpeHHH npo6, OXOdpaHH^IX H3 HCHAKOH cxaAH 
nepeA pacKHCAeHHeM ee CHAHKOMapr'aHAeM. jSKAioBeHHH npeAcxaB 


i '■ 



Phc. 34. OKCHcyAi>^Ai>i b cxa- 
nepeA npeAsapHTeabHuM pacaa- 
IjieHHeM B neBH (X500) n KpHCxan- 
AH rnnca ^ dj, BucaHceHBhie npa pac- 
TBOpeHBH OKCHcyab^BAOB B KBCAOre 
(X150) "i 



Pbc. 35. Cyab^HAbi b hchakoh cxa- 
AH qepes ABe MHHyTbi nocAe pac- 
KHCAeHHA B neBH CHAHKOMapraH- 

ACM (X 500) j 




Phc. 36. PAoOyAHpHbie BKAioneii 
CHAHKaxps'. KaAbAHH, MapraHqa 
HteAeaa paaAHBHux paaMepoET 
, (X 150) ^ 
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iiena MejiKOffHcnepcEOEOMu ^acTHi^aMH OKCHcyjib^HAOB Hcenesa 
H &^p^aH^a, coAepHtaiivaaiet flo 10% Map^aH^a h 90% ^eneaa. 

HajiHHHe ~.cep£i b 3thx HaCTHi^az ycxaHOBjieHO no buasji^hhio 
cepOBOflopoffa, oSHapyHCHsaeMoro iipn pacxsopeHHH hx b 10% co- 
aflHOH KBcjioTe H nyxeM okhcjiohhA cepu ao SOf~ h ocaHCAeHHH 
H3 paCTBopa 3Toro aHHOHa KaTHolHaMja KanbiqsH, b pesyatTaxe 
^ero .noayHaan, kbk noKasaHo Ha| pac. 34,5, KpBCxaansi ranca. 

!| BKJnoHeaaa, BBiaeneHHbie 
as. npo6 i cxaaa, Oxo6paHH£ix 
jaepea abo Maayxu aocae Bse- 
Haa b| neaB- caaaKOBiapraaaa 
aepoA BBmycKOM cxaaa as 
aeaa (aepea 15— 20 mhb. aocae 
npacaAKH caaaKOMap^aHaa), 
ja^aKxaaecKa OABHaaok^. 
dxa BRAioaeHafl apeACiafi-^ 
, I .. 

I a) BxicoKOAacaepbHbbia aa- 
cxaA^Ma cyju>$aAOB (pac. 35), 



neaa ja ox 0,1 ao 1% MapraHaa; 
e. aacxaaaMa ; jiya^^HAOi 
I fncaeaa c aeaaaaaxenbHBtu cor 

B aax cyaB^aAa Mapraaqa; 

6) paa^aaBBES paaMepoB raodyj^pHZiMa aacxaaaMa caaaKaxoE 
I Kaabaaa, Maipraaaa a] Hceaeaa (pa|c. 36, o, 6, e). 

B npo6ax ciaaa, oxoO^aHaux ^a cxpya (aa-noA Koama) oSaa- 
pyaceaH aacTaaBi: I j 

а) cy^^aAOB aceaeaa a Mapraaaa c OAaaaKOBBiM coAepacaaaeM 

B aax Hceaeaa a Biapraaaa. 0|aeBaAHo, aa caet caameaafl xeMne- 
p^ypsi cxaaa aa «eao6e n{j»a BBoiycKcj a BEi^epacKe b Roame 
(ZU Maa:) OEiAa coaAaau . SnaronpaHxaiie, lycAOBaa abh aepepac- 
apeAeaeaafl cep£t MeiKAy aceiieaoM a Mapraal^eM, b peayiibxaxe 
^ro aaaaaxeabao aosBicaaacb aojih cyaa^aAa Mapraaaa. Hacxa- 
aH axBX BKJHoaeaaa apaaeAeaH aa pac. 37; i I 

б) j paaaoro paaMepa caoHcaiix cajiaaaxoB KaaBaaa, Mapraaaa, 

JKeneaa, anioMaaafl (pac. 38|, o, 5); i i ,1 

38 ®®P®!o«Horo i^opyBAa (pac. 

KpoMe Toro, oSaapyaceBBli, Kaa aoKaaaao aa pac. 39, a, re- 
TeporeaHHe raoSyaa, c^ocxoanEae aa oxaeaBBHX aacxaa, ca^ea- 
xapoBaaaBix caaaKaxHBiM cxekaoM. Ilocae paaApoSaeaaH axax 
rexeporeaaBix rao6yaea (pac. 39, 6) b caaBKaxaoM cxeaae o6aa- 
pyateHH poaeiKa raaaoaeMa, aaHaoipoaabcxB Koxopiix oi^eiaaso 
oSaapyHtHBaexcH apa ax aayaeaHa b BoanpaabBaaBOM caexe 
B CKpeaEeBBHx aakoaax (p;^c. 39, e): , ^ 

§2 1 ' l' 
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roTOBoii CTaMH 


a — flo oOpaGOTKH; nocjie 3-MHHyTHott bu- 
nepHtKB B 10 % HCl; e— KpHCTajiJiu ranca, 
ocautneHHiiie ss roTOBo:& cTa-' 

JIH MHKpoKpnCTa^JIOCKOnll'ieCKHM MerOHOM 


1 


B rOTOBOH CTaJIH HeMGTaJI- 
jiHHecKHe BKJiK)HeHHfl: npe^- . 
i cTa^neHBi: ; 

k) B HeSHaHHTejIbHOM KO- 
i JiH?ecTBe M^JiKOAHcnepcHEom, 
npoapaHBEiMH, 6 eci^BeTH£iMH, 
Tpy;^Ho o6HapyHCHpaeM£iMH na , 

jpHC. 40,5 HenpaBHnbHOH $op-j 
jluH HacTHitai|^ KppyHAa; 

6 ) B ocb(|bhob Macce (pnc. 
40 , «)■ CHBBHO BHt^HHyTaOMH nr- 
JiaMH, KOTopue B npoxoAiiiAeM 
- CBBTe HMeioT sejieEEOBalryio, 30 - 
jioTHCTyio OKpacKy. f j 
j v HacTHAH reTpporeHHBi. 
Ilocjie BOSAeHCTBHfl Ha hhx 
B Tenenne AByx-irpex MHHyx 
10 %;paCTBOpOM COJIHHOH KHfc- 
HOTKC, OHH, KaK HOKASaHO Ha 

pHCij 40 , 5 , HpeBpan^aidTCH b 
S ecHBeTHjfiie H npospaHHBie n'a- 
CTHIffit, HO COXpaHHIOT HCpBOHa- 
HaJiBHjrio ^piiy . B pacTBope 
10 %U;OJ 1 HHOH I KHCitOTH HOCHe 
oSpaSoTKH 3 THX HacTHit oSna- 
pyjKeno 90 % Mapranpaj ot 0,1 
AO 1 , 0 % Htejieaa h ctojibko jkb 
ajiioMHHHH. B cocTase o 6 ecABe- 
HeHHHX I HacTHp HpeodjiaABioT 
KpeMHeseM, aaKHcb Mapraapa 
M ntHHoaesi. B ; 3 tom we pac- 
iXBope, KaK iiOKaaaHO Ha pHC. 

, 40 , e, oSnapywena cepa. B ne- 

aHaHHTejibHHX KOjipHecTBax 
npHcyTCTByK>T| aaKHci weaeak 
H OKHCB Kaa&AHfl. 1 

MaaoweHHoe Bbune i CBHAe* 
TeabCTByex b tom, hto cnap- 
KaTHMe HaCTHAM oKpyweHBi 
naekKOH cyat^HAa MapraHAa, 
oSpaaoBaHHe h Haannse koto- 

pOH MOWHO o 6 'bHCHHTb OAH^ 
A 3 , AByx BapnaHTOB MexpHnaM^ 
BoaHHKHOBeHHH rexeporeHHHX 
•HacxHAj o KoxopHX^ Sbiao yno- 

MHHyxo. ' » 


1 



Phc. 4iL b Mtejieae h cxaaH (X800): 

B — cyjibcpHH MapraBBa b roTOBoft' cTajiii; 6 — OKpamenHue qacnmiii 
cyjibcpHA Mapraiiqa b ajieKTpoAimiqecKOM Hteneae; e — cyiib$HH iKeneaa 
iia innii$e nqcae TenaoBoro TpaBaeHHH ~ 
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CneAOBaxenbHO, H B totoboh cxajiD, BunnaBJieBHOH b KpynHMX 
MapxeHOBCKBx nenax, HacTnjxBi BKjnoqeHHH coctoht hs aApa H'o6a- 
JiOBKH. flApo — CHjiHKaTHoe CTeujio, a 1 o6oiioaKa-— cyjib^HA 
MapraHBa.l “ : ■ ■ .vlij ' ■ 

npeo6naA6HHe cyjii>,$Hj(a Mapranita B rpTOBoii cxajiH rioATBep- 
Ht ABHO H pesyjibTaTgMH MeTai|jiorpa$iraecKOFO HayneHHH BKutoae- 
HHH.i IIpH HCCJieiAOEiaHHH 6 hjIO npHMCHeHO TeHAOBOe TpaBJIBKHe 

mAH^a, KOTopiiH BH^epjKHBaAn iipH 300 — 350° b TeHCHHe 5 — t 
7 MHHyT, AO nOHBAeHHH 30r 



Phc. 42 . OOjiacTH TSepaux n amaKHX 
’ npoayKTOB pacKHCjieHHa ■ MapranaeM 
H K^eMHHeM npH 1600 ° [ 38 ] 


AOTHCTO-KOpHTOeBOH I Oitpa- 
CKH Ha ero noBepxHOCTH. ' 

I “ Bhao ypTaHOBjiepo, hto 

iBHTHHyTHe BKAlOHeHaH B TO- 
"^TOBOH CTaAH npHo6i)eTaiOT 
6AeAHoroAy6yio 1 oKpacKy 
(pne; 41 , a). 

noAodnoe OKpaninBaHHe , 

AacTHAcyAb^HAaMapraHAa, ' 

KaK AOKasaHO na pnc. 41 , < 5 i, 

Ha^AioAaAH H Apn lenAOBOM 
XpaBAeHHH aAeKxpoAHTHAe-! 

cKoroi jKeAeaa, coAepjKaiAe- 
ro p,| 5 % cepu h. 1 % siap- 
■ raHAa. Hpa HsroxoBAeHHH 
9 T 0 ro o 6 pa 3 Aa MexaAAHAe- 
CKyiO HpaeCKy HAaBHAH b ■ ' i : 

axMOC^epe BOAopoAa', HarpeBaAA ao 1600°, sdxeM pxAaatAaAH ao 

1200° A BHAOpiKHBaA^ npH laTOHTeMnepaxype SO MHHyT, nocAe nero 

OXAaHtApAH ' jcHAaB BMBCXe C TAFAeM.i | / 

B OTijiHAAe OT cyAb$HAa MapraHAa cyA,b(J)HA HteAeaa b pesyAb- 
xaxe lenAOBoro xpaBAenHA OKpamHBaexcH b chhhh psex (piic. 41 ,e). 

OnxHMaAbHoe 3 HaAeHHe oxHomenna MapranAai k KpeMkaio, npn- 
KoxppoM Moatex Shxb | o 6 ecneAeHO noAyaeHHe jkhakhx iiapraHAe-: 
BHX CHAHKaxo^ B peayAbxaxe coBMecxHoro pacKHCAenHa cxaAU 
ynoManyxHMH aAeMenxaMH, ikoatex 6 bixb onpeAGAeno I aa ocapne 
HcnoAbBOBaHHa xepMOAaaaMHapeKHx t|)yHKAHii cooxBexcxByiowux 
peaKAHii pacKucAenna h yaexa KriaexHKH npoAecca pacKucAej- 
HHa [381i , f • ! 

Ha pHC,j ' 42 npeAcxaBAeao noAoateHHe oSAacxeii xBepAMx 
H atHAKHx npoAyKxpB peaKAHH pacKHCAeHHa cxaAU KpeMiineM 

H MapraHAeM npa 1600° b saBHCHMOCXH ox siiaaeaHaj [%Mn] ;[%SiI 
B CHAaBp, HcnoAb30BaHHOM AAH pacKiicAeHHa, H OX ocxa- 
xoAHoro iCOAepataHaa b (|;xaAk KpeMaaa [%Si], 

06 Aacxb CHAHKaxoB MapraiiAa, HacbiEAeHHbix kpeMiieseMOM, ox- ‘ 
Aeaena ox o^aboxh xBopAoro KpeMneseMa riorpaHnanoii AHHHefi 1 , 


lAeAena ox o^AaoxH xBopAoro KpeMneseMa riorpaHHAHOii AHHHefi j 
o 6 Aacxb Jkhakhx ciiAHKaxoB MapraHAa ox XBepAMX pacxBopop 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 1-1 



Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 ' 


Ha ocHOBe saKHCH MapraHHa — jmBHeH 2. KpoMe Toro, b, 'hhjk- 
HeH JieBOH HacTH AEtarpaMMBi npeACTaBjieHa odjiacT^ hch)hchx ch- 
jiHKaTOB Hcejieaa* KOToptie odpasyioxcH mpn HanHBHH b Meianjie 
j Hb |0,03% KpeMHHH| ' i ■ , ' ^ i' ' T . 'rl I i 

06jiacTfa HtHffKHx cHjiHKaTOB pasffejieHa fia| xpa Hacxn AsyMH 
npHMBIMH HHHHHMH, napaJIHeJIBHMMB ' OCH ' a6cHHCC. 3 to ' 
^ejieHHe npoHaBeneHO c yneTOM KHHexHKn npoBecca pac- i 
KHcjieHHH... Eoan b wHAKyro cxanb BBenea xaKOH KOMnneKcmaH j 
paCKHcijmxejiB, KaK cnjiBkoMapraabB. xo c KHcnopoAOM, pacxBo- 
peaHBiM Mexajijie, 6y^Tj pearnpoBaxB KOHHBecxBa MapraHAa 
H KpeMHHH, npHMO HpOHOpAHp^aJIbBBie COAepTKaHlho dXHX 9jie- 
MeHTOB B cHjmi^OMapraHAe. B aroM cjiynae npH 1600r Moryx o6pa- 
soBaxbCH HKHAKne CHjiHKaxu MapraHHa, ecjiH oxHonibHHe MapraHHa 
K KpeMHino B cHJtaBe HaxoAHxcfl b npenejiax ox 3 ao 8, Hcnojib-' 
sosaHHe AJiH pacKHCJieHHH ckiH^Bps c donee bbipokhm hjih ^onee 
HH3KHM doAepHcaHHeM MaprejHHa npn xoh Hce xeMnepaxype Hpapo- 
AHx K popasoBa^HK) npoAy^xoB peaKHHH b xbb^Aom cocxohhbh, 

KOTOpHe OCJieACTBHe M^HMX CKOpOCXeH| AH$$y3HH B HHX, ho CJieAyH 
pasHOBecHK) c H3MeHeHHeM, cocxaBa cldtnaBa, ocxanyxcH b jrBepAOM 
cocxoHhhh. ■' • I 

B odjidcTH A npH 1600° npH ycjiOBHH AocxHjKeHHij p^pnoBecHH 
npoAyKTH ' peaKHHH ' pacKHCJieHHH ao®kh“ diaii. b hchakom cocxoh- 
HHH, EcJIH Hce npHHHTB BO' . BHHMaHHe SHaHOHHe I OXHOHieHHH . 

J [%Mn] : [%Sil jB cnjiaBe-pacKHCJiHxene, xo npH BHaneaHH oxho- 
raeHHH MBHee xpex b peaynBTaxe pacKHcneiiHfl dynyx nOnyHeHBi I 
n po Ay KXH peaKHHH B HtHAKo-xBepAOM cocxohhhh; Tb nepByio one- 
peAB 3a cnex OKHCjieHHH KpeMHHH dynyx OdpaaoBBiBaxBCH xBepABie 
jHacTHHM kpeMHeseMa h, imniB 3axeM,i no Mepe yBejiHHeHHH dxHo- 
meHHH [9^Mnl : [%SiI, HCHAKHe cHJiHKaxBi. B oiSjiacxH A, xbkhm 
odpaaoM, odpaayioxcH rexeporeHHBie nacxHHBi npoAyKXOB peaKHHH 
pacKHcneHHH. ' ' 'I 

AHajtoxHBHO 3TOMy B odnacTH B b nepeyko onepeAB dyAyx odpa- 
aOBBIBaTBCH HaCTHHBI XBOpAOH SAKHCH MapraHHa H JIHHIB ilOCJie 

CHHiKejiHH SHakeHHH OTHomeHHfl [%Mnl : [%Si] H^HAKne na- 

CTHHu cHJiHKaxoB MapraBiHa. i 

KoHHeHxpaHHH paciBopeHHpro b hchakoh cxajiH KHcnOpoAa 
H xapakxep BcfBemeHHEix b Hen HepacxBopHMBix nacxHH oKasBiBaiox: 
cymeciBenHoe; BjiHHHHe na ^HSHHecKHe xapaKxepHCXHKH ; whaKoh 
cxajiH H Ha HpoHeccBi cxajieBapeHHH. Bonee xoro, HeKoxopue xa- 
paKXepHCXHKH JKHAIjCOH' CXanH nOHTH npHMO CBHSaHBI CO CBOHCX- 
BaMH rpXOBOH CXaJIH. ; i . ' 

, B KanecxBe npHMepa mojkho yKaaaxB xoth dH na ycxaHOBjiOH- 
nyio CBasB MeatAy noBepxHocxHBiM HaxHHteHHOM pacxBopoB Htene- 
3a H MapraHHa h coAepHcaHHeM b j axHX pacxsopax ipexBero 

KOMHOHeHXa,^ KHCJIOpOAa', HKH, dblXB MOHteX, dojie^ XOHHOip— 

HajiHHHeM pacTBQpoB saKHCH 1 i^ejieaa h saKHCH Mapra^a [441. i 

S6 ‘ r' 1 ’■ ’ / 


■ j[CaK npeAcxaBjieHO na pHC. 43 , noBepxHOCxiaoe HaxHHseHHe pac- ' 
XBopoB' akeneaa H MapraHHa KonednexcHCB mnpOKHX npeAenax 
b saBHCHMOCXH OX KOHHeHxpaHHH MapraHHa. Ho mohcho yx^ep- 
HCAaxB xaKHte : HajiHHHe aaBHCHMoeiH ikejKAy noBepxHOCXHUM na- 
XHHCeHHeM aXHX paCXBOpOB/H COAepHCaHHOM B HHX KHCHOpOAa. 

B cboe BpeMH dianp BBiHBjieHO BJiHHHHe ,pacKHcneHHH Ha HCHA-: 
KoxeKyaecxB cxann h pAenaHa noHEtxKa ycxaHOBHXB cbhsb Meat Ay 
' HCHAKoxekyaeexBK) h CBOHcxpaMH roxoBOH cxa^H [45]. 
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' Pac. 43. noBepxBOCTHOe BaxB^BeHHe Hcejieao-MapiraHHeBMX pacmtaBOB [44]: 
B p e c X B K B — noBepxBOCTBoe HaxHHteHBe; t p b k b — coaepmaBBe KBcnopoaa 


IIpH onppAejieHHH HCHAKOxeKyaecxH U-bdpasHOH npodoH npn ’ 
BlunnaBKe pxajiH b MapxeHOBCKOH hobh dsuio ycxaHOBnenp, axo 
jKHAKOxekyaecxB saBHCHx ox cocxaBa HCHOjiBsyeMMX ahh pacKHC-' 
B^eHHH cnnaBOB H px inOpHAKa BBeAOHHfl hx b cxajiB. BMna :bbihb- 
jfeHa H CBH 3 B MeHCAyi HtHAKOieKyaeciBid cxajiH h HajiHaneM |b hoh 
xakHx HopoKOB, kak paccnoH^ h mH^epHUH hsjiom. r 

Bonee HHSKaaj atHAKoxeKyaecxBj— ox 150 ao 50 3e.Mj — ^ dbina 
ODHapyHteHA npn ! pacKHcneHHk cxann cpa^na ^eppocHnHHneMr 
a\3axeM ^eppoMapranneM. JKHAKoxeKyaeexB cxann, pacKHCAeHHOH 
CHnHKOM'apraHHeM, dsina b npeAenax ox 180 ao 100 mm. 

, Bo Bcex HccneAOBaHHUX nnasKax HSHAkoxeKyaecxB noHHHta-; 
nacB Hocne BBeAeHHH t^eppbxpoka, ho h b 3xom cnyaae adcpnioiHHe 
SHaaeHHH jKHAKOxeKyaecxH cxajiH, pacKHcnennoH CHnHKOMapraH- 
HOM, dunH BEDne, aeM cxann, pacKHcneHHOH ^eppocnnHHHeM 
H ^eppoMapraHHeM. 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 1-1 



Sanitized Copy Approved for Release 2010/07/14 : CIA-RpP81-01043R000500090011-1 


IraccjioH H niH^epHuu hsjiom 6£ijih oSHapyHceHu b ctaaH, 
jKHAKOTeKyqecTb KOTopoH 6£tJiai b npeAejiax ot 115 ao 50, jipjn. 
B CTajiH c 6onee bbicokoh HCHAKOTe^HecTBio stb nopoKH offc|yrT- 
. CTBOBajlH. / ‘ -I ' , ! 1 ■ ■ ■ ' 

Mo»ho npHSHaTb, ^to CHiDKeaHe jKHjmoTeKy’iecTHj b asBe^x- 
HOH Mepe CBH3aHO,c noBumeHBeM Bfl3K0CTH ! CTana. Bcjih 3 to tbk, 
TO CHHJK^HHje JKHAKOTeKyHPCTH BBISBIBaeT SaMG^JieHHe OBBUieHHfl 

biajiH oTjHepaCTBopHMHx B Hen nacTHn;. IIoBHineHHe Phskoctb cxa- 
JI0 aaTpyAHHejr KoanecmennHio HacTmx h hxi yKpynBfeHHe. 

TaKHM o6pa30M, ecjiH b peayjibxaTe pacKHCjieHHH noBBiinaeTCH 
jKHAKoxeKyBecTi. CTanHjj TOi cosAaioTca 6jiaronpHHTHBie ycaoBHH 
AJIh OHHmeHHa: CTajiH OT npoAyKTcJB peaKBtHH pacKHCjieHHH, t. e, 
,B eojiBineH CTeneHH oSecneqeno nojiyHenHe cxajiH c hh3khm co- 
AepHtanrieM KHcaopoAa (qkhchmx H^MexaaAHaecKHx BKaipBeHHH). 

CTeneHb 3arpH3HeHHH ^otoboS cxaan HeMeTaaaBtaOcKHMH BKaio- 
aeHHHMH, pasysieeTCH, saBHCHT h ot KOHennorO pacKHcaennH cxa- 
aH. I B caynae npHMCHeHHH ajih | KOBOBHoro pacjimcaeHHfl CTaan 
aaioMnHHH okhchbic BacTHAM, oSHapyjKHBaeMiiie ' saTOM b cxaaH, 
HO BcerAa HBaaioTCH BacTHaaMH raHHoaeMa. ilpn k^hobhom pac- 
KHCaeHHH aaiOM^HHOM COCTaS 06pa3yi0mHXCH 0KE[CH£I|X bbctha 
saBHCHT OT KOHAeHTpaAHH pacTBopeHHOro B CTaan KHcaopdAa, 
HaaHBHHi B Hefl BSBeineiHHHx BacTim n hx cocoraBa h KoaHBecTBa ■ 
BBeAeHHOTO aaiOMHHHH. I IIpH COOTBeTCTByiOIAeM COOTHi)ineHHH 

Me® Ay KOHAeHTpaAH^H pacTBopeHHorp b cxaaH KAcaopoAa h aaio- 
MHHBH Hi COAep®aHHeM H COCTaBOM HepaCTBOpeHHMX B CTaaH; 
OKHCHHX BaqxHA B peayabTaTe KoneBHorD pacKHcaennH bo 3 mo®- 
iio ‘ oSpasoBaHHe jCHaHKaxoB' caoacHoro cocxaea c iAosoabno Aira- 
KOH xeiraepa^pOH naaBaenHa. j | i | 

HcnoabsoBaHHe aaeMepTOB , c bhcokoh . pacKHcanxeabHoii cno- 

C 06 H 6 cTbI 0 , HO BXpAHIAHX B COCXaB KOMHaeKCHblX^ CHaaBOB, Hcnoab- 
aye^MBix ajih KoneBHoro pacKHcaeHHH [cHamtoKaabAHH, aaioMii- 
HHH — MapraHBA — KpeMHHii (AMS), KpeMHHH— Maprakea — KaabAHi'i 
(KMK) H Ap.J, npH HaAaewaxaeM cocxase othx KOMnaekckbix 
pacKHcanxeaeii oSecneBHBaex noayBenHe packHcaesHpa cxaaii c ' 
HH3KHM coAep®aHHeM I B iijeii neMexaaaHBecKHX BaaioBeHHH. 

G^ H. roay6eB [46] HccaeAQBaa BaHHHHe OKCHBaxeabHoro pac- 
KHcaeHHH cxaaH j ^eppocnaHAneM a aaiOMHHHeM k KOMnaeKCHHM 
1 paoKHcaHTeaeM AMS. OAHOEpeMekko c 3 thm 6biaa noCTaBaena sa- 
I Aaaa BMflBHTb BankHne MexpAaiAponaBokcTBa AMS na plpsyakTaTbi 
pacKHcaeHHH cxaaH. i i i , i r 

KoMnaeKCHbiH pacKHcanxeab 6bia BbinaaBaeii b OAHO^ksnoi) 
(j^eppocnaaBHOH niaxTHOH neBH na MapraHACBoii pyAM, 6oKCHTa[ 
KBapAHTaj ®eiie3H0H cxpyjkKH h apeBecnorOi yran; noayBeH bhg- 
neBHHM cnoco6oM H3j MapraHABBOH pyAbii KBapAHTa, ®eae3HOu 
oKaaHku, Kaa^eskH jCpaHxpw n aaioMAHHH; CAeakii mctoaom cnaaB- 
[ B BbicoKOBacTOTHoii neBH H3 yraepoAHcxoro (JeppoMapraHAa, 


45%' ^eppdcHaHAHH, KyckdBdro aaidMHHHH . k ®eae3HdH bu" 
ceBKH. KpdMG 9Toro, ACAoabsoBaaH AMS, noayBeHHEiH p 3aBOA~ 
CKHx ycadBHHX nyTOM cnajaBaenka b AyrdBdHjneBH. XHMHBecKHH 
CdCT^B AMS, HCAoabspBaHHoro ajih pacKHckenHH cxabiH, npn- 
Ta6a. 8. 1. , 

, Ta eanaa ,8 


XuMUHCCKUu cocmag AMS, ucnojibgoeauHoso djta oKOHuarneJibHoeo 
pacKucaenuxcnuMit . 



1 — - 



CoaepacaHBe, % 



i HeTon nony*ieHna cnnaBa 

njiaBKH 

c 

■Mn 

SI , 

A 1 

P 


|l BbinaaBKa b maxTHon 

1 


26,75 

12,61 

i5,35 


:• 

|| neBH i, 1 ■' 

2 

3,58 

25,75 

12,80 

5, ,51 

0,42 

0,013 

j ,i 1 ,. ■ ' ■ i- 

3 


25,19 

13,23 

5,72' 

' 

■ ; 

r ' - „ 1 J ■ 

BHeneqHon.i 

1 

0,21 

22,24 

15,45 

5,40 

0,28 

0,019 

CQHaBJieHHe b bucoko-i 

1 

1,77 

23,29 

19,11 j 

5,67 

0,25 

0,015 

: i ; BaCTOTHOH neBH, ‘ 

1 2 

1,86 

2Tj,56 

12,73 

5,82 

0,24 

0,014 

^ ! CnnasnenHe b AyroBofi 

ii ■ neBH . ' 

i| ' ■; 1 

1 

- 

11,19 

19,82 

4,28 

- 

■ ■ 'T ■ 


Hccj^eA^eMkH cxaab 6Eraa BbinaaBaena b HHAyKAHOHHOii bbico- 
. KdBacTOTHOH IneBH -eMKpcTbJo 10 K3 c 1 MarnesHTOBbiM TkraeM- 
Bd Bcex InaaBKax AMS bboahah hs pacnexa 600 e aaroMHHna na xoh- 
ny CTaap. Oahh naaBKa Obiaa pacKHcaena 0eppdMapraHAeM, $ep- 


BbiAep®]jiBaaH Sea xoKa b xeBenne AByx Mnnyx.! 

XHMHBecKHH cpcxaB cxaaH, pacKHcaeHHdH jpasanBHbrMH copxa- 
MH AMS, npHBeAeH ,b xa 6 a. 9. ^ |i . 

G E^eabK) BBiHBaeHHH bjihhhhh pacKHcaeHHH Ha MexankBecKne 
CBOHCTBa cxaaH Sbiaa onpeAeaena de yAapnaa Baskocxb na none- 
peBHiixj H npoAoabHbix oSpaapax, c aannaoM ixnna Menaatp na 
Konpe rSHII MomHocxbH) 30 Kajtil Peayabxaxbi onpeAeaenna npu- 
BeABHEi B xaSa. 10. 

' KaK caeAyex h3 npuBeAeHHbix b xa 6 a. 10 ^ AaHHbix, noHn®eH- 
koH yaapHCH BH. 3 KdCTbK> xapaKxepHsyexcH cxaab, pacKiicaennaH 
AMS, HoayBeHHbiM nyxeM cnaaBaennH b AyrosoH neBH (Bapnanx I), 
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I 


Ta6.^H^a; 9 


tMuuecKuU coc^e cmojiu 






, ponepaMHae, % 


Conepata- 

BapaaBT 

^acKQcneaaa 

1 

'njiaB- 

KH 

Typa cxana 
nepen bu- 

nyCKOM B3 

neaa, °C 

C 

1 ' ■ 

Mn 

Si 

P 

s 

poAa^ 

B CTana 
nepea t 
pacKHCJie- 

HBeU. % 

I. Aiks, HaroTok- 
nen nyxeM cnnaB- 
JieHHH B AyrOBOB 
nean; 

1 

1 1630 

1 ' 

0,29 

0,S6 

0,11 

0,016 

0,026 

1 

' . it 

Mii:Si.:Al = 

2 

1635 

0,29 

0,74 

0,10 

6,017 

0,016 

— i' 

= 3:5:1 

3 

1600 

0,27 

0,69 

0,09 

0,016 

0,013 


II. AMS nonyaen 

cnjiaBaeHneu b 

HHAyKHHOHHOH 

neaH; 

4 

1620 

' i,. , " 

0,21 

0,61 

0,16 

1' 

0,020 

0,023 

0,0225 

1 '■ 

Mb : Si : A1 = 

5 

1 1630 - 

0,26 

0,6^ 

0.181 

0,017 

0.021 

0.0276 

1 =4:3:1 

6 

1 1635 

0,24 

0,67 

0,47 

0,017 

0,016 

0,0290 

' : 

7 

1615 

0.18 

0,35 

0,16 

0,018 

|0.020 

0,0183 

■ ■ , ’ ■ 

SII. AMS i nonyaea 

1 BHoneaHsiM Meio- 

-Aom; • 

? 

1630 

V ■ - ' 

0,20 

1 

0,50 

0,11, 

0,019 

0,019 

O.jDSOO 

:| , Mn:Si;Al:= 

9 

1675 

0,21 

0,'56 

o,,io 

0,021 

0,016 

0,0342 

1 ■ , =4:3 :‘l 1 1 

■ ' ' ^ ,1 

10 

1^55 

0v22 

0,59 

0,11 

0,018 

p,0i8 

0j0269 

IV. AMS BunjiaB- 
nea b maxTHon 

‘ 11 

1 

ijoo 

1 

0,23 

0,57 

0,17 

0,020 

0,022 

0,0361 

nean; Mn;Si:Al= 

12 

1690 , 

Q,21 

0,51 

0,15' 

0,020 

0,023 

0,0283 

= 4:2:1 ' 

■ -1 Lj ' -i 1 

13 

1640 

' ! 

0,^ 

0,62 

0,l3 

0,0^2 1 

0,017 

6,0219 

V. AMS nojiyaen 
cnJiaBJieHHeM b 
HH flyKHHOHHOfi 
nean; 

Mn : Si : All = 

15 

^ I 

1620‘ 

1 

0122; 

0,79 

.'1; 

0,18 

0,023 

0,023 

■ 'i , '' 

0,080 

= 4:2:1 > 

16 

1660 ' 

0,22 

0,65' 

0,116 

6,023 

0,018 

0,0302 

Vl. Pas^enBHoe 

pacKHcneHHe 

1 aeppoMapraaqeM, 
^eppocHaaqaeM 
q ' aniOMHOTeM 

\ 90 - 

14 

1650 

0,22 

i' . 

0,46 

I- ; 

0,15 

0,018 

1 

0,021 

o’, 0291 ' 
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Ta6jini|a iO 


ydipnaa ensKocm'b cmajiu, e 




OOpa 

aoH 

paCKBCJieH13.H 


npoAOjiBBue I 

I conepeHHue 


^ j - 

1 

10,91 

11,52 


2 

15,79 

15,54 


3 

13,32 j 

13,30 

1 ’ ’ 

4 i 

^8,10 

17,72 

II 

1 5- 

1 ■ 18,23 

17.42 

! 6 

13.53 

17,32 


. ' 7; 

21,02 

21,78 

' ' 1- 

8 - 

18,55 

18,90 

III 

9 

19,67 

- 19,30 

’ ° 1 

10 

18,07 \ 

18,59 


11 '' 

'1 14,09 

13,38 

■ ly ^ , 

12 

16,85 

15,21 


13 

16,83 

17,|48 

V ' 

15 

19,87| 

18; 89 

16 

19.56 

/^19,41 

.1 

14 i 

^7,60 

15,63 


H I pacKHCJieHHaH pa 3 Ae;u>HO ^eppoMapran^eM, $eppocHjiHpHeM h 
amOMHHHi^M (BapnaHT F/), ' , . 

, IIpH OpBHKe BJIHHHBH MBTO^^a paCKHCJieHHH Ha yflapHyiO BHSKOCTIj 
ciajlH euno yHTBHO h BHHHHHe paaMepa aepna. PasMep aepna 
onpe^ejiBH B cxajkH, aaKaneaHOH. c 880 ] — 900 ° b boag. CianB scex 
HjiaBOK, 33 ^ HCK;jiroHeHHe]H 11 , 12 H 13 , xapaKTepHsyeTCit OAHO- 
ppAHiiM pa^Mepotli sepH^ (•Nss 7 h 8 ), t. e. CTajit MeAKpaepHHCTaH. 
Giant HJiaBOK JVa 11 , 12 h 13 6 ojiee KpynHOsepHHCxaa, pasMep 
sepnk HeoAHopoAHBiH (M 2 — 6 , 4 — ^^7 h 4 — 6 ); axiia mojkho o 6 t.hc- 
hhxB HOHHHtefiHyK) yAapHyio bhskocxb cxana axiix njiaBon!, pac- 
KHcheHHBix AMS, BunjiaBaeHHBiM b raaxxHofi neaH. i 

J^jiH OACHKH cieneHH 3 arpji 3 HeHHH cxajiH HqMexajijmAecKHMH 
BKjHOHeHHHjHH OHH 6 BinH BBiAeAeHH B pesyjiBxaxe anoAHoro 

!■ 'i- i ■ i ' . :!’ , ;i 91 
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uoKasBiBaioT, HTO BKJuo^eHnn npeAcTaBJieHBi mnaHejiBio o; Bechiial 
bbicokhm; coAepHtaHneM p ipen rriHHpaeMta h CHjpaKaTaMH', xaKHce 
6oraT£iAiH raHHOseMOM. , ^ ' i 

PeayaBTaTH ToaBKo aio HsaoateHHOfo riccaeaoBaHHH onposep- 
rpioT aacTo BBicKasBiBapKiBie yTBep»AeHHa o tom, hto npHMeHeHae 
xaKoro KOMnaeKCHoro packiacaHteaa, kok AMS, ne , AOCTur^er 
aean, TaK KaK npa aiOM ocHOBnyio poaB pacKHcaaTeak iBHinoaHHeT 
aaioMHHnn h hto Apyr^e aaeMfenTBi-pacKHcaHTeaH noaiH ae npa- 
HHMaiOT ynacTHH b pacKHcaeHHHi 3 to ae Taa. Upa acaoaBSOBaaaa 
AMS. KOHeBHO. o 6 Da 3 vioTCH aaciaaBi aiaaaeaa c bbicokhm coaeo- 


AMS, Kpaenao, o6pa3yioTCH aaciaaBi aianaeaH c bbicokhm coAep- 
HcaaHeMj B aocapAHea jokhch aaioMHaHH, ao Kpo&ke axoro, b saa- 
aaxeaBHOM KoaHBecTBe pGpasyioTca a aacxaaBi caa^axoB c xbm-; 
aepaxypoH aaaBaeiuta donee aaskoa, abm xeMaepaxypa aaaBae- 
HHH araHaeaH, a xesi 06aee ranaoseMa. ' , ’ 


Ta6 n HA a 12 


iepxcanue Ue^majiJiuvecKux eKjtjoveHiiu e crnkau' 


xcudnomenyriecmh cmajtu, ^opAiy, 


Ctojib pacKHcaeHa 

1 

H<HAKOTeKy'iecTt> 

XapaKTCpHCTHKa «JacTHA 
BeueTaiuiH^ecKaz BKnio'ieaa& 

' CoAepwaHHe 
HeMerannHAecKHx 
BKafoieaBB, % , 

1 '' ' ' 

-c 


(PeppocHiiHAHeM, 
saxeM $eppoMap- 
1 raBueM 

/ ■ M ' ' 

1600 

1660 

1 1750 
' 1750 
1800 

112 

110 . 

lio 

116 

130, 

Cpe;^ero paaaepa. . 1 
Mhoxo ocTpoyroiibHHXi 
AaCTHA 

0, 6863—0,0827 

1 - ' ' 

OeppoMapraaAeM, 
saxeM $eppo- 

CHAHAHeM 

. 1 ■ 

1480 ^ 
1520 
1600 
1700 
|1800 
^800 

'■ 0-; 

50 

97 
200 
175 
233 j 

P OCBOBAOM KpyAHHe, 

KpyraHe , j 

0,0428—0,0516] 

,kmk' .■ 

1520 ' 
1520 
1520 

0 

115 ; 
150 

KpynHue, rno6yjisp- 

Hue . 1 ■ ' ' , 1 

; . > ■ '' li 

0,0170—0,0130 

. 

AniosiHHHeH 

1500 

1500 

1600 

1600 

0 

.50 

128 

140 

OcxpoyrOABBSie. iPac- 
AcaojKOBM 1 fiecnopflAOH- 

Ho. Ha6aiOAaioTCH cKon- 
aeBHA AacTHA 

0,0470 


IIocaeAH^ offcxoHxeaBCTBO 6 aaponpHaTC*rByex OAHikeaHio JKHAj- 

KOH cxaaavox apoayKxoB peaKana pacKHcaeanfl. I i i 

Baaaaa^ cocxaBa caaaBOB, npHMeaaeMBix a^h pacKHcaepaa ; 
cxaaa, nopHAKa ax BBeAeaaa b Mexaaa vL xeMaepax^pBi CTaaa 

B MOMeax eb| .^acKHcaeHHH aa HSHAKoxeKyaeexB cxaaaVHa $opMy 

aacxaa h aeMeTaantoecKax BKaHJaeaaH h| hx coAepatpMe b yfaq- 
poAHCxoH cxaaa 6 Bino aayaeHO koA pyKOBOACxBOM A. cp. (Pajiaa- 
aoBa! [191. oapeAeaeaHH atHAKoxeKyAecxH a^BoaBSOBaaii 

' U-o 6 pa 3 flyio apo 6 y. TeMae^axypy hci^akoh cxaaa aaMepHaa xep- 
Monakofi , norpyHcekaa. B KaaecxBe PacitHca^eaea acaoa^O- 
Baaaj 75% ^eppocHaanaa, 1 ^epppMapraaea, KMK , (id /o Mn, 
69,9% Si a 15,50% Ga) a aaioMHaHH. ' i 

PkkyaBxaxBj! st^hx oapeAeaeana apaBeAeam b xaoa. 12. j 
i KiaK BHAHO, aaa^oaee bbicokop coAepataBae HeMexaaaaaecKHjx 
BKaikaeaHH oSaapyHteao b cxaaa, pacaacaeaHoa ^ppppcaaaira- 
CM, aaxBM AeppoMapraaaeM, a naaeoaep aasKoe,— j- pacMcaea 
aoH IK-MK. HtaAKOxeKyaecxB Qxaaa b npeAeaax rpyaaBi laaaapK 
oxAeaBHHix BapaaaxoB pacKHcaeaHH, K;oHp^aHo, saBHcp ox xeMHje- 
paxypii, HO exaaB, pacKHcaeanaH KMK, Aaace npa oxHOcaxeaBao 
aasKba xcMnepaxype oSaaAaex jf;oBoaBHp bhcokoh acaAKOxeKy- 
aecxBio. ' „ n - 

cPopMaiHacxaaaeMexaaaaaecKax BKaioaeana, Koxopaa pOycaOT- 
aeaa xeMnepaxypoH nnakaenaH oepaayioiaHXCH npa pacKHcabaaH 
OKacHBix coeAHaeana, OKasBiBaeT Baaaaae aa jKHj^oxeKyaecjrB , 

1 cxana a b KOHeaaoM caexe aai cxeaeaB sarpHaaeaHaj cxaaa keMe- 
I xaaaaaecKaMH BKaibaeHHHMa. 7 , ^ 

BaaroxBopaoe BaHHaao npaMeacHaa KOMnaeKcpBix pacKpc- 
aaxeaea aa , peayaBxaxH khk npeABapaxeaBHoro, xak a OKpana- 
xeaBHoro pacKacaeaHH xpebyex pacmapeHaa accacAOBaHaa c aeaBio, 
ycxanoBaeana b aepByio oaepeAB oaxHMaaBaoro cocxasa KOMniiiei>c- ; 

HBix pacKHcanxeaea ' a MexoAOB ax apoasBOACTBa. ; | [ 

Heo6xoAHMOCTB pacmapeaHH apaMeaeaHH KOMHAekcHBixi pac-' 
Kacaaxeaea iiSBiaa. npaaaaHa eme .b 1933 r. aa IlepkoM Bcecoipa- 
HOMl o^BesAe no KaaecxBeaHBiM cxaipiM, ao' caeayex apabaaTB, kxo 
HBiab oGbcm npoH3BOACxBa KOMnaeKcaBix pacKHcanxeaea aaaelKo 
ae pooxBetcTByex BoapocmeMy apoaaBOAcxBy cxaaa b cxpaae. 
HeB^bpMaa&HHM caeayex apaBaaiB noaosKenae, npa KoxopoM 
apOTSBOACXBpi xanax KOMnaeKcpix pacKacaaxeaea, - KaK AMS 
a KMK, AO CHxnopae opranasoBaao aa ^eppocnaasHBix 3aBo;jiax. 


‘ I ' ' ^ ■ 3 a K a i6 a e a a e ' I- .'i, I j . 

IIonyaeHHe, cxaaa c aasKHM coAepjKaaHeMj imcaopoAa sanaeaxi 
xoaBKo ox pacKHcaaxeaBHpa caocoSlaocxaaneMeHTOB-packncaHT 
[ba, HO a OX Toroi aacKoaBKO aoaao oAHjaeHa JKHAKaa cxpaB: ox 
jTaa apoAyKXOB peaKaaa pacKacaeaHH. . ! 
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yBejiiraeHHe pasMepa ainx i nacTim okaaMBaeT npn | nporax 
paBHUx ycjioBHHx pemaiomee na noBEoneHne CKopo|cTH 

yffajieHHH Hacnm , hs hcbakoh ptasaH. HacTHa£i yKpyn- 

HHioTCH'HyTeM Koakecae^HH 3HaaHTejiJbko 6HCTpee,! keM iiacTm^H, 
JiaxoiSamHeCH^ p isknAKOHj ciajia Ib TsepaoM coctohhhh. 

Ecjih yaefeTB, hto ohhcjih aneMekTOB-pacKHCJiHieaett, o6na- 
flaipmHx -BHC^KOH ijacKHbjiHTeaBHOH cnocoSHOCTtio, xapaKTepH- 
ayioTCH- BMcokoH TeMnepaijy^OH njiapJieHHH, to | nopHflOK . BBeae- 
HHH paCKHCJIHTCJieH H B:CIl4|>JlB30BaHHe KOJirilJieKCaBrx paCKHCjifitTe- 
Jiefi «jia npeABapHTenpHoro pacKHcaeana CTaan HMeioTi pemaiomee 
BjmaHHej b OTHOmeaHH nonyaeaHH ciaak c MHBDBMaab^M coflep- 
HcaHseM iKHcaopoAa hah okhchhx HeMexajiJiHaecKHx BKJiioaeHHH. 

BaaroiipHHTHoe BasHHae OKasibBaeT i npaoieHeHne Ko&gcnaeKC- 
HBip pacKHcaHTeaea h aaa oKOHraaTeabBpro pacKHcaenHa CTaan. 
B cocxaB noffib6HEix KOMnaeKCHHX pacKHcaHTeaea bxoast aae- 
MeHTM c BijcokoH pacKHcaHxeabHOH cnoco6HOCTi.io. i ■ ' 

BHHMaHHe HCcaeHOBaxeaea floaatHO 6BiTb npaBaeaeno k nayae- 
HHKJ npoaeccoB o6pa30BaHHa.B HtHAKOH cxaaH aacxaa npolayKxoB 
peaKAHH pacKHcaeHHH H.HX BaaHMOAeacxBHa c ApyraMH . cocxas- 
aaiomHMH cxaaH. . i 



r a 9 a, V 


nOBTOPHOE OKHGJIEHHE CTAJIH 


CoAepjKaHHe pacTBopeaHorp b m<^AKOH cxaaH KHcaopoAal ii na- 
anaae b Hen aepacxBopHMHX OKHcaoB h oKCHcyab^HAOB onpeae- 
aaipTca pacKHcanxeaBHofi cnocp6HoqTi.io ; aaeMeHTOB-pacijiHcaH- 
xeaeii, cpoAcxBOM nocaeAHHX k cepe ri ycaOBHHMH, o6ecnaHiiBaio- 
(HHmh KoaaecaeBHHto aacxHH npoAyKTOB ppaKHHH pacKHclrteiiHa. 
H kx yAaaeaHe h3 jkhakoh cxaaH. i | 

, KoHn,eBLxpaAHa pacxBopeHHoro KHcaopoAa h coAepmaHHe hc- 
SiexaaaHHeeKHX BKaioaeHHH b potoboh cxaaa aaBHcax ox cxeneiiit 
pacKHcaeHHa jkhakoh cxaaH, ■ ho ohh oxh^Ab ne , paBHOBeaiiKii 
c Hen BcaeACXBHe HSMepeaHa cbcxaBa cxaan B npbAecce ee s ixsep- 
ACBaHHa. h ‘ hoa BanaHHeM BHeraaero BOSAeHpxBHa, 

I^ 3 MeHeHHe KOHHeHxpaaHH pacxBopeHHbro b cxaaH KHCJiopoAa 
B npoHecce ee BHnycKa, paaaHBKH h saxsepAeBaHHa nena oejKuo 
3 a CHex cMbmeHHa paBHOBecHH peaKAHH pacKHcaeHHa npn hohh- 
jKOHiitt xeMHepaxy^ppi. PeakniHH paaHMOAbHCXBHH jaejKAy pacxBo- 

peHHBIM KHCaOpOAOM H aaeMeHXaMH-paCKHCaHXeaHMH 3K30T€ pMHH- 

BW. Ecan nocae BB^ACHHa pacKHCakTeaal b jkhakhu MeTaaj[, npii 
HocaeAyibiAeH BUAcpjKKe b neqH, 6 tiao AoqxurHyxo paBHOBecue 
bpoTBexcTByiomHX 7 peaKHHHj pacifHcaeana, to aaxeM, Ha^HHaa 
c BUAycKa cxaaH hs neaH h ao oKouaaHHH saxBepAeBauHa cxaan, 
xeMnepaxypai ndcaeAHeii, ecxecxpcHHo, nbHHjKaeTca, a aio uo- 
HHjKeHHe 6 .aarbnpHaxcxByex bbpasoBaHHip oKHcaoB aaeMeaTOB 

S acKHcaHxeaen;. Mojkho cKaaaxB, qxo nocae’ BunycKa | h 3 
ean HabaioAaexca xaK j aasMBaeMoe i caMopacKHcaeaiieJ j cxaaH 
HaH CHHjKeHHe KOHHeaxpaHHH pacxBopeHHoro b neii ! kncao- 
poAa 6 e 3 AonoaHHxeabHoro BBeACHna b jkiiAKyio cxaab pac- 

KHeaHTeaenl ‘ j_' 

: CxeneHb pasBHXHa jnpon;ecca caMopacKHcaeiiiia cxaau saBHciix 
Oi! BaiiaHHH xeMnepaxypu Ha pacKHcaHTeabiiyio cttocoGHpcxp^aae- 
MCHXOB, pacTBopeHHEik B cxaaH, H ox cKbpocxu: aaxBepAepiaHHa 
cxaati, X. e. ox xorp, obecneaeHO an apeMH, nbxpeSuob ajih 
7 A. il.'CaMapim j : ' ' i \-- \ 97 - 
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aarpH^HHioT ciajib 
cpoHCTBa. , I ' 

EcrecTBenfeo, caMopacKHCjieHne HaMenHeT jiHmB cocTOflHHe, 

iB KOTOpO^I KltC3IOpp« naXO^HTCH B CTajIH, 3a C'leT o6pa36BaHHfI 

uepaCTBOpHMBIX I OKHCnOB ajieMeHTOBppaCKHCJIHteJiejH CHHJKaeTCB 


KOHBeHTpailBH paCTBOpeHHOrO KHC^O^pOfla, H TOJIBKO. Ho eCJlH 

- 9TH oicHcjiH npjiHOCTBK) ocTaioTCH B cTajiH, TO p6l^ee co^^ep- 

HtaHHO KHcnopoflaj ocxaeTCH HeH3MeHHUM. Hjih, ejcjiH AOnycTHTi. 

BOSMoiKHOCTB yffajie|HHH HaCTH 06pa3yiOmHXCH OKHCJlOB H3 OTajlil, 
TO CaMOpaCKHCJieHHp MOHteT BLISBaTB JIETpiB CHHJKeHHe, HO OTHIOflI. 
He| HOBBiraeHHe o6mero conepTkaHHH KHcjiopoffa. 

B peayjibTaTei HaGjHOrteHHH, 3^0Tfl leme HeMHOrpHHCjieHHHX, 
ycT aHOBjieHO, htoi coAOpHtaHse KHCjiOpoAa b; cTajm, xopomo pac- 
KBcneiiHOH B ne<iH, bo BpeMf^ ee BBmycKa h-' pasHHBKH, kbk npa- 
BHno, noBbiinaeTCH. 3 to noBumcHHe coAep^KaHna kHCjiopoAa b pac- 
KHCJieHHOH CTajIH HOCJie 66 BBinyCKa HS neHH MOJKHO OTH6CTH 3a 
|CHeT TaK Ha|3biBa6MorO noBi-opnoro OKHOjieHka. 

yCTaHOBn6HHe npHHHH H HCTOHH0KOB «nOBTOpiJOrO OK^CJI6HHH)> 
HBJiaeTCHj OAHOH HE3 BaHCHeHHiHX' sa^aH coBpeM6HHOH MeTajijiyprHH ' 
KaH6CTB6HHbIX CTajIBH.. itoBTOpHOO okHCII6HH6, CTCHeHb' KOTODOrol 
MOHtHOi oppeAejiHTb pHaHeHHeM nOBBuneHHH o^Htero 60A6pH«SHHa . 
KHCJIOpOAa B CTaHH, MOH^OT 6bITb CJieACTBHeM OKHCJieHHH COCTaBJIfllO- 
mHx CTaap kHCjiopoAOM , B03AyXa,’^ 3arpH3HeHHH CTajiH aacTHixaMk 
mJiaKa h OTHaynopHHx MaTepnaaoB ^yTepoBKH, }Kejio6a, kosma' 

^ Apyrnx cia jiepasjiHBOHHHix ycxpopcTB. HabiCKaHHe a^^eKTpB- 
HblX CpeACTB 6opb6bI npOTHB nOBTOpHOrO OKHCJieHHH B03M0JKH0 
nocjie ycTanoBjieHHH ero HCxoHiiHKbB. 

■ HacKoji^Ko BejiHKo 3H{aHeHHe lioBTopnoro OKHCJieiiHa? B 
(Ta6ji. 13 ripiiBeAlsHbi AiaHHbie o6 kaMeneHHH coAepjKanHH khc- 
jiopoAa B HtHAKOM Mexajiiie b BoccTaHOBHxejibHbiH nepnoA hjibbok 


ocyniecTBJieHHH peaKAHu MCHtAy KHCJiopoAOM h aHeMeHiroM-paC' 

‘ KHcijiH-TeneMT V _ I . ' , ' J ' 

CjieAOBaTejibHO, ecAH hcbosmohcuo BcneACXBHe ^nojHHHceHHHi 
■jreMiiepaiypbi ycxpakHTb caMopacKHCACune' cxaAH, to HeAb3A— 
H paccH HTH Baxb Ha HOAyHeHHe cxaAH, cbo6oahohIot HeMexaAAH- 
HeCKHX BKmOkeHHH, XaK Kak yCAOBHH aah yABAeHHH, oco6eHuo H3 
sacTHBkiorAeH b HSAoatHHHe cxaAH, hbcxha nppAyKXOB peakAHH 
pacKHCAeHHfl KpaHHe Hebpiaijonp.HHXHbi: Bo-nepBbtx, noHHjKKOHHe 
jieMnepaxypbi BbisbiBaeT noBbimleuHe BflaKOcxH cxaAH, Bo-Bxopbix, 
npeSbiBaHHe cxaiAH b hch^hkom coct'ohhhh KpaxKOBpeMeH]|io. 

— KoaAecAeiAHH HacTajA, obpaayiontHxcH npH caniopacKHCAenHA, 
aaxpyAHeua, H Ji03XOMy| BAOAHp bosmowho, Hto axH OKHCHue na- 
pTHAU, ocxaBmHecH b ciaAH, ne bahhiox na cxenenB sarpHSHeHHH 
cxaAH HeMexaAAHHeCKHM^ BKAIOHeHHHMH, ecAH 3arpfl3He!HHe' onpe- 
ACAHIOX MeXaAAOrpa$HHeCKHM I MeXOAOM npH OXHOCHXeAbHO HeBH’ 
COKkx yBCAHHeHHHX. TeM; He |MeHee 3TH MeAbHaHHIHe AaCXHAM 
aaroHaHHioT cxaAb h. HeCOMHOHHO, OKasuBaiox 'bahhhhb Ha ee- 


HaMeueHue | codepsi^auun KucAopoda e cmaAU e eoccniaHaeumejivHuU i nepuod ' 
iiAaeoti u e npoi(6cce paaAiieKu [ 


inepcH cna^HDa-l qepea ^lac ot i I 

HHeM otfHcoiii- Havana soccTa- b KOBme 

TejibHoro HOSHTMibHoro I B KOBine 


0,00561 

0,0070! 


0,0091 
0,0109 
0,0063 t 
0,0072 


0,0032 
0,0043 
, 0,0036 
0,0032 
0,0022 
! 0J0034 
! OiOOSO 


0,0019 
0,0034 
6,0024 
' 0,0030 

0,0026 

0,0026 

0,0016 


0,0030 


0,6028 

0,0029 

0,0024 

0,0040 

0,0044 


0041 
0043 
1 0037 
10048 
16040 
!o040 
1 0040 


10.0048 I 

1 0.0049 
10,0044 
10,0046 
10,0046 
!0,’0044 
.10,0048 
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H B npoAecce pasAHBKH mapHKonoAHiHnHHKOBOH ctbah, BbinAaB- 
achhoh B 20-tohhhx! AyroBbix nenax na jKHAKbM noAynpoAyKxc h 3 
MapxeHOBCKOH neHH. BoccxaHOBHxeAbHWH nepHOA kApBOK bcah hoa 
6eAbita HAH Kap6HAHbiM mAaKaMH. IlepeA BbinycKOM !h 3 neHjH cxaAb 
paCKHCAHAH KyCKOBHMi ^eppOCHAHAHeM, a SaxeM; aAlOSIHHHeM. 

CdAepjKaHHe KHCAopoAa onpeAeAeno b npo6ax cxaAH, o'foSpan- 
Eoax nepeA CKaHHBStHAeM OKHdAeHHxeAbHoro mAaKa, Hepea .Hac 
ox Hanana BOCCxaHOBHxeAbHoro nepHOAa AAaBpit, nepeA BunycKOM 
cxaAH H3 neAH, h 3 KO&ma h cahtkob nepBoroi h HHxoro hoaaohob 
^.[471, ■ 1 '• i 

! VcpeAHenHiiie Aaniibie o6 iiaMeHeHHH coAepataHHa KHpAopoAa 
B npo6ax Ctbah HCCAeAOBaHHbix njiasok b cooTBexcTBHH c, peayAb- 
xaxaMH, npHBeAOHHHMH B xa6A. 13, npeAcxaBAeHH'Ha pnc. 44. 

Kan CAeAyex H3 |Xa^A. 13' h rpa^HKOB pnc. 44, noBxopHoe 
oKHCACHHe HBAflexca oahhm h 3 cymecxBeHHUX ^akxopoB, 1 pinpe- 
AOAfllOUlHM KaaeCTBO rOTOOOH cxaAH. , > , - 

3a CAex poBTopHoro oKHCAeHHH B ABa-xpH paaa noBbimpexcH 
I coAepHtaHHe kHCAopoAa b ctbah bo BpeiaH ee BbinycKa h paSAHBKH. 
Hoaxh bo Bcex AAaBKax cOAepksaHHe; KkcAopoAa' b cxaAH cAHjKa 
nepBoro HOAAona BHine, aom coAepataHHei b npo6e, oxoflpanHOH 
Aepe3| Aac nocAe kaApAa BOCcxaHOBHxeAbHoro nepHOAa; APyr^MH 
CAOBaMH, B npOAeCCe paSAHBKH HOAXH .Ha Hex CBeAeHbl yCHAHH, 
CBH3aHHbie C ’ pHCKHC AeHHCM CXaAH B.HBAH. “ 1 j 

Hxo Ate HBHAOCb npHAHHOii AOBbUneHHH COAepJKaHHH KHJJAOpO- 
Aa B cxaAH BO speMH ee BwnyciKa H oco6eHHO b npoAecce.pasAHBKii? 

noApobiio 3TOX Bonpoc He 6biA iiayAeK, ho mojkho yxBepHCAaxb, 
Axo ‘ noBbimeHHe coAe pat anna KHCAopoAa HBHAQCb CAeACXBneM 
oKHCAeHHH ' MexaAAa KHCAopoAOM, BOSAyxa. 3x0 noATBepHtAaexca, ^ 
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KHK noKasaHO B Ta6ji. 14, peayjibTaTaMH onpeAeaeHHH coAepwaHHfl 
aaoTa b npoSax cxajiH, OTo6paHHHX nepe« BunycKOM h 3 nenn, h 3 
KOBina B* H3 cjiH’|:"Ka naxoro no^;i[OHaJ ' 

Ms nauHUX x^Gji. 13 cjieAyex, axo 4° Bcex naasKax uaGaioflaeT- 
cfl iieKOxopoe OKHcaeHHe ciaak bo Bpeitfl BunycKa h 3 neqH, Mencffy 
xeM coAepjKan^e aaoxa, KaK bbaho no [AaHHMM xaGji. 14, bo speMH 
BwnycKa CHHHiaaoci., H 3X0 moh^ho hiiiio Gu'npHHHXb Kan oxpn- 
rtanne xoro, nxo cxant OKHCjinexpH KHcaopoAOjw B03Ayxa. ,I^^hci- 
inixeabno, noBwmeiiHe coAepjKajHHH KHCjiopoflia b cthjih lie co- 
npoBOH««aexcH noBbunenneM coAep'jKanHH aaoxa. Ho lioHBHteHne 





Phc. 44. IIsMeHCHiio. coAepHtaiiHa KHCiiopo.xa 
no xoAy naaBKH II pasaHBKii [47J: 
i — nepea cHa'iuBainieM oKHc.iiiTeabHorD inaaica; 2 — mc- 
pea aac ot Ha<>aaa BoccTaHOBiiTefi.bHoro iiepiiona; 3 — 
nepea, BbinyciioM ctaaii iia ncaii; i — b icobinc; .5 — iia 
cauTKa nepBoro nojiaona; 6 — iia |aiiTKa naroro rtoaaoHa ; 

coAepntaHHH aaoxa bo Bpewn BbinycKa mohcho o&bHCHH|rb xgm, 
Bxo coAepjKaiHie aaoxa b npoGe, oxpGpaHHOii nepeA BBinycKOM, 
ne cooxBexcxsyex KOHAeuxpannH 3xorp aneiaeuxa bo bcbmI oGbeMe 
Bannw HtHAKoro Mexanna 20-xoHHoii AyroBpii nenn; BcerAa Khnneni- 
panBH asoxa b BepxiiHx cnoHx BaHHBi! Bbinie BcneACXBne i^eananH- 
xenbHOH CKopocxH AH(j[)^y3HH a3oxa b chokoiihom MexaJine boc- 
cxaHOBHxejibHoro nepJioAa njiaBkn. J nepeMemuBanne Gi]ajiH bo 
B peMH aanoAHeiiHH eio Kosma cnocoGcxByex BwpaBHHBaHHio koh- 
AeiixpaBHn asoxa bo bcom oGbeiae Mexajina. I 

Ho Bcex n'jiaBKax bo speMH paajiijiBKii naGjiioAanocb noBbnne- 
Hiie coAepHtaHHH KncjiopoAa B .cxaAH n, cooxEexcTBennoj aaMex- 
Hoe noBbuneniie coAepjKannfl aaoxa. TaKHM oGpasoM, MOH?ko npH.- 
3uaxb, HXO nGxoHHHKOM noBXopHOro OKiiGAeniiH cxann nccjieAo- 
BanHbix njiaeoK, necoMHeiiHO, hbhjich KHCjiopoA Bc^aAyka. 

100 ‘ - j 
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HaMCHeHue codepaicaHua^ aaonia « cmcuiit eo epe-ua 
ee eunycKa ua neuu u paajiueKU • 


N- 

miasKU' 

CoaepjKiiHiie asOTa, % “ 

■-! i.-' j 

■i' ' 

vn- 'u 

nepejx Bbiny- 

H3K0Bma- 

U3 cTajiii 5-ro 

, ,^o;^noHa 

1 

0,0081 

0,0059 

0,0062 

! i- ' :■! 

'f' ■ ' ' '-i 

3 

0,0090 

0,0Q50 

0,0086 1, 

J| , 1 

4 

0,0062 

0,0048 

0,0102 j 

' I 

, 5 

0,0080 

0,0062 ■ 

0,0073 


6 

0,0096 

0,0062 

0,0065 


7 

0,0084 

0,0053 

0,0076 5 



KaKOB Hte MexannSM BS^HMOAencxBHa axoro KHCJiopoAa 9 Ikha- 
KOH cxanbio? BaaHMOAencxBHe KHGAopoAa soaAyxa c jnpBepx- 
Hocxbio HtHAKoii cxann A oKEGAenne nocAeAHeii, KaaaAocb Gu, 

HBAHioxcH OAHHM H3 HanGoAee BepoHTHBix BapnaHXO.B MexannaMa 
noBxopnoro oKHCAeBnaj KonenHO, oKHCAenne noBepxHOCTH ; skha- 
Koii cxaAH.HMeex Mecxo,! ho OjHO ne HBAaexca peraaiomnM: j 

Mctohhhkom noBToknoro OKHCAenHH cxaAH HBAflexcH khcao- 
poA BOSAyxa, HHHceKxnpoBaHHoro k jKHAkyio cxaAb. | 8 xo 
KHCAopoA, AonaBnmn b oGbeM jkhakoh ctbah h Bnyxpn j hchakoh 
cxaAH BaaHMOAencxByiomkn c ee GoCxaBAaromnMH., IIpH aanoA- 
HeHHQ KOBraa h h 3 aoh«hha BMecxe 00 cxpyeii ciaAn b Banny jkha- 
Koro MexaAAa nonaAaex n anaanxeAbnoe Ko 4 H*iecxBo .poaAyxa. 
3 xh, cooGpajkeHHH noATsepjKAaioxeH neKoxopbiMH AanuMMii, 

noAyneHHiiiMH npn nsynennH bahhhhh MexoAa BbinAaBKH j^mapiiKO- 
noAinnnHHKOBOH cxkAn na ee sarpaanenHe HeMexaAABnecKHMH 
BKAiOHenHHMH. CoAepAtanHe KHCAopoAa n aaoxa Ghao onpeAeAeno 
B npoGax, oxoGpannbix nepeA BunycKOM cxann na nenn n !h3 cahx- 
KOB. CxaAb BBinAaBAHAH B nOAyiOHHOH Ay.rOBOH nenil C <|)CUOBHOfi ; 
4>yxepoBKOH. HoCAe BunycKa na nenn b xenenne xpex MHiiyx cxaAi> 
BbiAapHtHBaAii B KOBme h oxAHsaAn b gahtok bogom 420 ks. Pe- 
ayAbxaxbi onpeAeAeHHH coAepHtanna KHCAopoAa n aaoxa < B; cxann 
oxAeAbHHx HAaBOK npHseAenbi B xaGn. 15. i 1 

KaK BHAHO, npn BbniycKe na nean n npn aappAneHHH ii 3 ao>k- 
iiHAbi coAepHtanne b cxann Kait -KHCAopoAa, xak n aaoxa noBM- 
CHAoCb. OAHQBpeMeHHoe noBbanenne coiAepHcaHna axux A^yx 3 ac- 
MeuxoB ykaauBaex na xp, axo npnaHHOU i noBTopHoroj okhcag- 
HHH HBAHeXCH HHJKeKBilia B 03 Ayxa B HtHAKyiO GxaAb, a OXHIOAB ne 
xoAbKO OKHCAenne noBepxHOCxir cxpyn h aepKaaa b KOBrae h 
HaAOJKHpne. j 

■■ " ! ' 103 
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Buno jiH ycTpaaeno noBTopnoe o^HcaeHHe; Koraa noBspxHocxb 
cxa^ Dujia saiqnot^Ha ox conpHttocioBenHa c Boaffyxowt?' 

ppa BKinycKe h pasaoBKe cxann, BunaaBneaHOH h 3 adjiyxoH- 
HOH neHH, Diana CAenana nonuTKa aimHXHxi. noBepxHOc'ri{> cxajin 
aexiapexxnopHCXHM ymeponoM ox CQnpHKOcaoBeHHa c bosavxom 
(njiaBKH JVTa 14, 15, 16; xa6ji. 15). | , 

Gxajib BBraycKajiH b kobdi ho Hte.ioSy, noKpHTOMy ayrynnoH 
KpbiniKOH c oisepcxHeM, aepes ttoiopoe aeiMpexxnopHcxMH yrjie- 
poA aanHBajiH Ha noBopxHocxb xeKytniOH no HcenoDy cxann; aexH- 
pexxjiopHcxuH yrjiepoA aajiHBajiH hThb noBepxHOCXb cxaJlH npn 

HanojiHeHaa eio KOBina. CyAa no coa^ pwannio -KHCjiopoAa b cjihx- 
■Kax cxajiH 3IHX HjiaBOK H HO asMekeHHK) coAepHtaHHa b cxajin 
aaoxa b npoAOiece paajiHBKH, aamaxa noBepXHOCXH aexbipexxjio- 
pncraM yrnepoAOM HO ycxpaHHJia OKHcnenna. ' 

JKHAkaa cxajib nnaBOK JNTa 17, 18 li 19 b Kosme Sana npoAyxa 
OKHCbio yrnepoAa, SnaroAapa aeiwy ona ^btna oanineHa ox aaoxa: 

. . , I ' 'Ta6nH'H'a 'IS'-; 


llmeHemte codepswaHun KucjiopoBa u\ a3oma e npo^ecce eunycm 
paMuBKu 'utapuKOnodmunHuHoeou, cmoAU, ebinjtaeJteHHou 
'■ 1 O nojiymoHHoii dyedaoU neua 


JVsnjiaBim 

, poAepmaBae 

KHCJIOpOJia, % 

1 , coflepH«aHHe asoxa, % 

nfepefl Bbinyc- 

B CJIHTKe , 

nepeA Bjbinyc- 

— “p- 

■,B CJXHTKe 

1 

1 , 

0,0023 

0,0046 



2 

0,0018. 

1 0,0030 




3 

0;0012 

0,0041 



4 

0,0028 1 

; 0,0047 , 

. ' 


, , ■ 5 • 

p,0Q31, 1 . 

, 0,0046 , 

: 7|! 

i ' i' 

6 

0,0042 ! 

0,0052 

1 — . 


7 

0,0030 ; 

, 0,0042 ; 

0,0039 

0,0053 

8 

0,00,15 
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0,0048 

, .0,0053 , 

9. 

0,0020 . 

, , 0,0022 , 

■' ^ — 1 



10 

, 0,0024 

0,0037. 

!. j 

1 , ■ 

1 11 

0,0017 , 

.0,0023.' 

! “ 

' ■ — i'- i j 

12 

' _u 

■‘j 

0,0056 

0,0068 , 

13 


' 1' — 'l 

0,0043 

0,0059 . 

14 


0,0029 

,! 6,0051 1 

0*0060 

15 


jo, 0024 

0,0058 ' 

,0,0060 

16 

0,00115 ' 

0,0020 

1 0,0055 

,0,0068 

17 

^ Li 

• 0,0033 , 

O,0O48 

0,0048 , 

18 

0,0038 

,0,0029 

. 010046 

i0,0049 . 

19 


0,0084* 

1 0,0044 1 

1 1 ■ • ■ 

0,0046 
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no KpaHHOH Mepe« coAepataaae asoxa b nponecce BunycKa a paa- 
jiaBKH ocxanocb oes asMeHeaaa. . \i . i 

iloBbimeHao coAepwaaaa asoxa apa BunycKe cxana las Map- 
xeHOBCKHX: a sneKxpHHecKax neaea b CBoe Bpeaa 6ujio oxMeaeao 
B. H. flBoacKaM [481. 

IIoBBiHieHa© coAepatanaa KacjiopoAa b cxana b npoaecce bh- 
nycKa a pasHHBKa mojkox, 6iaxb- cjieACXBaeM sarpasHenaa cxana 
aaoxanaMa mnaKa a oraeynopHBix MaxepaanoB ^yxepoBka cxane- 
pasnaBOHHiitx ycxpoacXB. B sxom cnyaae noBbnneHae coADpacaHaa 
KHcnopoAa, ’ ecTecTBOHHO, ho HBJlHexca pesyjibxaxoM oKacnenaA 
cxana, a o6x.HeHaexca sanyxiiBaHaeM b aea tOxobhx oKacjioB, x^. 
acxoaaHK laoBbuneHaa cpAepHcaaaa KacnopoAa Moacab 'nainb 
ycnoBHO oTHecia K «nQBiopHOMy oKacnepaio)). 

ycxaaosaxb aoxoaikaK apacyxcxByibmax b cxaiia SKsoreHHBix 
oaacHbix BKnioaeHHH MexoAaua xaMaaecKoro ana MexannorjIa^HT 
aecKoro aaaJiiEisa aoaxa HeBosMoatao, Henbsa apa acnojibsoBaaAal 
axax moioAob yxBepacAaTb, axo aajiaaae, cKaate^, aacxHA canaKa- 
TOB ajiioMaHHH aBJiaexca pesynbxaxoM sarpasAeaai cxana i xojib- 
KO HacxknaMa apoAyaxOB peaKaaa pacKHcneaHa ee, KpeMMaea a 
anioMaHaeiM xaK Kaa bosmoacho Hanaaae' sxax can^KaxoB 
a BCJioACXBae 'sarpasHonaa bxana aacxanaMa mnaKa al orae- I 
yaopabix MaxepaajioB i^yxeppBKa )Kejio6a, koBn:a, ca0^Horo 
npaifaca. ■ ,i 

EtpaMeaeaHe . acKyccxBeaHbix pajlaoakxaBmJX asoxoiioB i nos- 
BOJiano 66nee xbaao, ycxaHOBa-i(b acxoaaaK sarpasHeHaa cxaaa 
3K3oreuH£iMa aeMexannaaecKaMa BKJuoaeaaaMa u npoaecce ee 
BbiaycKa Bf paanaBKa. Hanpaae aauyxaBmaxca b cxanaj aaoxan 
mnaKa a oraeynopaEix MaxepaanoB mohcho ycxaaoaaxb, ecjaa oAaa 
H3 bnoMeaxoB, BxoAan:(BX b cocxaB axax aacxan, ( iyAex oSnaAaxb 
paAaoaKxaBHocxbK). i j ^ 

Jlna ycxaaoBneaaa aarpasaeaaa mapaKonoAmBnaaKOBoa 
cxana aacXHHaMa aiJiaKa paAaoakxaBHbia asQxon ineMeaTa, bxo- 
AHUtero B cocxaB mnaKa, 6biJi bbcabh b mjiaKOByio cmocb [49]. 
Hs cjikxKOB cxajia saxea ox6apajia npo6bi a-as sxax npo6 sneaxpo- 
jiasoM , BHAeJiajia aeMeianjiaaecKaB BKJnoaeaaa. 06HapyjKeHae 
aKxaBkocxa b BbiAeAeHHbix BKjnoaoHaax aobhcho 6mjio CBaAexenb- 
GXBOBaxbi So sanyxktBaaaa mnaKa k cxana. SElc cjieAOBaxbnbao 
«oxMeaaa» mnaKa 'a oraeynopabie^ Maxepaanbi, c Kbxppbiim ibxanb 
coapaKacaexca b nponecce BbinycKa a pasaaBKa, < aaa y^ejibayio , 
aKxaBaocxb acxoAaoro mjiaKa a orHeypopjaiiix Ma-ikpBa jiob , 
saaa BeC BbtAenpaabix aeMexanjiaaecKax 'BKnioaeHaa, moh(|so 6biJio 
ycxaaoBaxb, Kakoa as sxax acxoaaHKok a B SaaKc a cxekcHa as- 
jiaexca npaaaHoa sarpaaaepaa cxana. i t 

B kaaecxBP paAaoaKxaBaoro i aaAaKaxppa Sbiji acnojibsoBaa 
asoxoa Kajibnaa' Ga*®, pejiaABromaa MaraaM p^-asayaeaHeM, c ae- 
paoAOM aojiypacasAa, paBabiM 180 AHa^M. i ; , 
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Jl,na ycTaHpBJieHHH 1 CTenenn sarpHSjBeHUfl mapHtKononninnHH- 
KOBOH CTajiH HacTHBaMH BiJiaKa nyrobMx ne^eu b Ilpb^ecce bm- 
nycKa H^paanHSKH 6 hjih nposeAenu nnaaKK ;b nojiyTOHHbB neiH' 
jC KHCJIOH ^yiepoBKOH' H B TpeJCTOHHOH rA- C, OCHOBHOH: PaflHOaK-- 

thbhbih HsoTon KajiBpHH B. BHine GaCOsj BBOHHjiH B BuiaKOBue ciae- 
CH BoccTaHOBHTejibHoro nepHo«a hjiBbok. Odpasnu crajiH, h 3 
KOTOPUX BH«ejIflJlH BKniOqeHHH, OTo6paHH B3 itoBina H 

cjihtk6b. ' I' . ' . il . , I ' , ■ . , ■ 

^ limjeHCHEHOcTb H3Jiy«ieHEiH iipo6 DiJiaKOB, oTodpaHHEJx >nepe;) 
BBinycKojf cTajiH H3 neBB 6 kbcbob ^yTepoBKofi, 6iiiJia b npenejiax 

OT 7450 flo 14800 BitfnyjiBcoB b MBHyxy na 1 e; c ochobhoh or 

2620 HO 4270 BMnyBBCoB B Mnnyxy nail a. CoHepjKaHHb:HeMeTaji- 
JIBHeCKBX BKJITOBeHBB B CXajIB, t BBmHaBJieHHO^ B BeBH Kak C Khc- 
TaK B c OCHOBHOH ^yTepoBKpB, !]j{OJie6ajioci, B Bpeflejiax ot 
0,0092 HO 0,0142 %. Bee nphSu BBiHeneHHBix HeMeTajijiHBecitBx 
BKjBOHeHBB 6 hh B ripeHOBax OT 0,0224 ho 0,446 3 , AktbbhOcti* 
fi BMHeHeHHEix HeMeTajiJiBBecKBX bKJiioHeHBflx He duHa o6HapyH{e< 
■Ha,. 9 to CBHHeTejiBCTByeT, i htO| mjiaKH BoccTaHOBBTejibHoro nepB* 
OHa nyroBHX neneB 6 kbchob b ochobhob ^yTepoBKOB He hbjihiot- 

CH BCTOHHBKOMi 3^rpH3HeHBH, CTaHB H^MeTajinBHeCKBMB BKHIOHe* 
HBHMB hh B npolpecce HjiaB^tB, HH BOB coBMecTHOM BBniyeKe CXajIB 
B i HlJiaKa H3 neHH B KOBHI. I ^ 

1 xoro hxo,6h buhbbxb, sarpHSHHexcfl jib exant HacTBpaMB 

orHeyBQpHBix MaxepBaHOB CB^OHuoro npnnaca, 6i>iHa BsroxoBjieHa 
napxBH orHeynopHHx BSj^enHB c BBeneKBeM b mBxxy paHBoaKXBB- 
Horo BsoXona KaHBHBH. Cxanfc 6Bijra i BknjiasjieHa Ho o6£i<ihoh 
saBOHCKOB xexHonorBH. j I > 

' pesyjiB’raxe on^peHeHeHBH aKXBBHocxH BimejieHHUx neivie- 
XaHHBHeCK^X bKJIIOHeHBB 0£tHO yCXaHiOBJIBHO, HXO OT 5 HO 9% 
oomero coHepHtpHBfl HeMexajiJiHHecKBx bKHioneHBB b cxajiH HoiijK- 
Hp ozfixp oxHeceno 3a cnex 3arpH3|HeHBa exajiB HacxBHaMH orae- 
ynopHBix! MaxepBaJiOB ^yxepoBKH cbi^oBob. i 

^jia ycxaHOBjieHBH aarpHSHeiiHa cxajiB HaexHEtaMH opHeynopHHX 
MaxepBajioB ^yxepoBKH KbBtna 6 hh HsrijTOBaeH kh^hb^ .jaexoHOM 
nojiycyxoro npeccoBaHHH MaccH, coexoameB bs 75% maMoxa 
BucoKoro Kjiacca MapKB 1 K iB, 25% orHeynopaoB raBHii JIh)6oh 
XHHCK oro B HacoBapcKoro jMepxopoacHeHBH. «noMeaeHa» duaa. ae 
Bca^ orHeynopnaa Macca, a xohbko CH(m KapiiH^eB, npBMBikaa}' 
nxpB K pa6oaeH noBepxHocxB KOBma, x. e. noBepxHOcxt, Koxopaa 
conpHKacaexca c h^bhroh cxaJitio’ k nukaKOM. B kobhi, $yxepo- 
kaHHEiB paHBoaKTHpHkiMH orHeynopHMMH MaTepakaai^B, bm- 
nycKaaB cxaaB Bjp nean, BMeexe cci maaKOM. Ms KOBnia Shjio' 
oxaHxo naxt naaBOK. 06pa3Bu exaari oi6HpaaH h 3 cpeHnea aacxB 
caBXKb. - ' .■■■-■ 'i - ' * • |j 1. ' ' r ■ /r ' , 

PeayatxaxH rioHcaexa HHxeHCBBHO'CjTH HsayaeiiBa BWHeaea- ' 
Hux HeMexaaaBaecKBX BKaioaeiiBBi npHBeHeHH b xa6a. 16. i 

204 ^ ■ ' j ‘ I 



TaSjiiiiia 16 


AumueHOcmb -Hacmui^ HCAtemajuiuHecKua; 
eKAioueHuu, ettdeAeHHUx ,U3 cmajiu 



1 0,0122 2760 

2 0,0106 108 

3 I 0,0123 0 


OxcyxcxBBe aKXBBaocxH aacxBB bbihohchhiiIX ueMexaaaBae- 
CKBx BKaioaeHHB B3 cxaaa naaBKB JMs 3 noKasuBaex, axo aKXBBiiBtH 
caoB orHeynopHOH ^yxepoBKB Kosma xbauiBHOB b 10 mm 6Bia pas- 
Mux cxanBio b maaKOM Hsyx npeHUHyniBx naasoK. Bbiho yexa- 
HOBaeHO,axo hobh HeMexaaanqecKHX BKaH)aeHBB,noHaBniBx b cxaai> 
3a caex pasMusa orHeynopndro KBpnnaa KOBma, coexaBaHex 
17,8% o6Htero coHepacaHBH HeMexaaanaecKBX BicaioabHBB b cxaaa. 

IloBBuneHBe KaaecxBa exaan nyxeia CHBiKCHBa coHepataiiBa 
B HOB HeMexaaaBaecKBx BKaroaeHBH HepaapsiBHO CBHsaHO c h3mc- 
KaHBBM nyxea yexpaneaBH noBxopnoro oKBcaennH icxaaB. yexa- 
HOBaeHBe . onxBMaabHoro xeMnepaxypHoro peatHMa; b GKopoexH 
pasaBBKH, B3£ickauBe mctohob sauiaxu HtBHKOB CxaaH ox BsaBMo- 
HeHCXBBH 9 B03HyxoM, npBMeHeHBe Han BsroxoBaeifiBH ' $yxepoB-t 
KBH{eao6a,' KOBma b ch$ohob oxHeynopHMX MaxepBaaoB, ycxoB-^i 
HBBBix ^npoxBB HCBHROB cxaaH B HiaaKOB, HpBMeHCHBe ycxppBCTB, 

, ycxpaHHfOHiBx nonanaHHe BuneacHHUX b 3 cxaaH oKpcaoB b Haao/K- 
HBHy v— ace 3X0 HoaacHO 6uxb‘ npBHHxo bq, BHBMaHBe npB BSbicKa-. 
HBri HOHCXBeHHBIX CpeHCXB HpOXBB HOBXOpkoro OKHdaejkBH cxaaB. 

Bo3MOH(HOCxb CHBHceHBH , 3arpH3HeHBH| pxaaH qacxBHaMB orue- 
ynopHOH $yxepoBKB KosnieB noHXBepwHena pesyabxaxaMB hc- 
caeHOBaHBH E. G. KaaBHHBKOBa, EHnoaHeHiioro ■ coBMeexHO' 
c; ykpaHHCKHM BHCXHxyxoM orneynoploB 1501. 

' UlapHKonoHniBnHBKOBaH cxaaib, BunaaBaeHHaH B HyroBbix ne- 
qax,;6biaa pasaBxa bs KOBmcB, ^yxepoBaHHWx maMoxHbiM, Kaban- 
HOBEB^ B BblCOKOraBHOaeMHCTUM KBpHBHeM, koxopbiH 6l3a «BOMe- 
'qeH»ifiaeHeHHe»t B nrHxxy npB ero HsroxoBaeHHH Hsoxona paHHoaK- i 
XBBHoro KaabHBH. Ms; npo6 cxaaB, oxo6paHHi>ix h 3 KOBmaiH h 3 
HByx caBXKOB, 6iiiaH BbiHcaeHiii HeMexaaaBqecKBe BKaioqeHHH m 
noeae onpeneaeaBH bx aKXBBHOCxa BHaBcaena Hoaa HeMpxaaaB^ 
aecKBix BKaioaeHBB, HaanaBe Koxopba oSycaoBa^HO 'aanyxHBanHeM 
B CT^ajiB qacxHH ^yxepoBKB koBma. MakCHMaabHaH: hohh , neMe- ' 
xaannqecKBx YKatoaeHHB;, iionaBtanx B exaab sa cnex i pasMbiBa 
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Knpnnna KOBraefi, b o6meM coAopacaHHH HeMCTajiJiHHecKHX bkjiio- 
<ieHnH B cxajiH npn paBjisBKe h 3 KOBma, 4>yTepoBaHHor6 bhcoko- 
rjiHHOseMHCTK^ KHpnHHBM, 90 CTaBJiHeT 2,86 npoBieHTa, KoajiHHO- 
BMM KHpniraeM — 7j5 h ipaMOTiiBna -r— 12,82% . KpoMe axoro, 
BO MHorax npo6ax cxiajiH, otjihtoh h 3 KOBma, ^yxepoBaBtBoro 
BBICOKOrjIHHOSeMHC'nblM KHpimneM, H© o6Hapy}KeHO ■ BKJUO’XeHHH,. 

nonaBmnx B cxanb BcnencTSHe sarpa^HCHaa ee aacximaMH $y- 

xepoBiOT KOBma. | - f 



Ha pHC. 'i45 npeACxaBJieHH AannHe o Aojie HeMexajKiHHecKHx 
BKJiioaeHHH (% o6mero coflepataiiBH BKak)HaHHH); oGHapyHteHHHx 
B cxajiH, otahtoh H3 KOBmeH, ^yxepoBaHrax maMOXiii^M, Kao- 
JlEIHOBllM H BMCOKOrJIHHOSeMkcTHM KHpBHHeM.^ i J 

B CBH3H c oSeywAeHHeM Haaennk noBTopnoro OKHCJieHHH 
Heo6xOABMQ o6paTHTI. BHHMaHHe ® npaKTHKOB 

CTaneBapfeHHH jna i CBasb mow Ay nojiHOXoa packHcaenaa cxaaa 
B neaa h ee noBTopraiM oKHcaepHeM bo Bpeaw BunycKa a pasaasKB. 

Ha pac. 46 npeACTaBaeno asMeae^He coAep:|K 3 HBH KHcaopoAa 
k MapxeHOBCKoa cxaaa. Ck>AepjKaHae pacaopoAa b ataAKok c^aaB 
o 6 eax /MapoK nepeA pacKacaPHaewt- j ■.RaABKOMApTaHaeMi i npa.KTk- 
necKB OAHAaKOBO. B peayabTaxe pacKkcaenaa caaHKO»iapraHaeM| 
pesKo CHHiKeHO IcoAepJKaHHe Kap|i;opoAa ^b cxaaa 36 ^r 2 C; 


6oaee aaskoe coAepataHaei yraejpoAa k cxaaa 20 1 H, 
Meabmee KoaaaecxBO CHaakoMapraHaa, acpoabsoBaHHoro Aaa 
ee pacKBcaeaBH b ne^ a, aaKOHek, .6oaee KopoxKoe (8—12 mbh.) 
■ BpeMfl npe6£iBaHHH cxaaa b neaa no'cae BBeAenaai b aee caaHKo- 
MaprasTAa a ao BunycKa (cxaab 36 r2G|BUA©p>kKBaaB 15—25 mbh.) 
oSycaoBaaa 6oaee bhcokob coAepHtaHHej kncaopoAa b cxapa 
‘ 20 n nepeAi BBinycKOM ee B3 nena. B pesyai^xaTe AokoaHBxeabHoro 
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piacKucjieHHH 3 Tnx CTajieu b KOBme ^eppocHjiHBHeM a aaioMHHHeM 
ppoHCxoAUT AB^bH^amee noHBHceHae coAepHtBHBH KHCjiopoAB b 
CTann. * ! . i- ■ ■ ■ 


I EcTecTBeHHO, npHi 3 tom MBTOAe paci^HCJieHHH HejibsB no aasie- 
nennio coKepwanna Kiicjiopona| b CTanpt cyflHTB p ee noBTopnoM 
OKHCjienHH npn Bunycne. OAnaKo nejiibSH OTpni^aTb psanMOAen- 
CTBna Mea«Ay KncnopoAOM BoaAyxa n acnnKon cxanbio n b stom 
cjiyaae. !.-■!, 

SacnyatHBacT BnaManna to, atb, cyaa no asMenenaio coAepwa- 
naa KacjiopoAal BO-nepBBix, ne Ha 6 aH)Aanocb noBTopnoe oKacj^enae 
apa pasjipBKe cxajia o 6 eax MapoK a coAepwaHaeiKBcaopoAa p ro- 
TOBoa CTBJia 3 Tax MapoK npaiKTBaecKa oAanaKOBO* jBO-BTop£ix, 
3 TO coAopwanae Haace, aoM P npo 6 e cxajia, oxo 6 paHHoa b cxpye; 
B 3 -poA KOBraai apa saaojiaenaa 3 -ro noAAona. i 

; He oxAaBaa BpeAnoaxenaai pacKBcaenaio cxaaa b i^oBnke, oco- 
6 eBBO api BMnaBKe cxaaa B aneKxpaaeCKBx aeaax, tbm ne Afeaee 
aeoSxoAHMo oxMexBXb, axo ycxanoBneape cbh 3 b mbway noaBOxo& 
pacKHcaenaa c^ana b aeaa a; paaBBTaeikli aoBxopnoro OKacaeBaa 
aBaaexcfe oahbm h 3 o 6 ’BeKXOB' Aaabaeaaiax yray 6 aeBBiix accae- 

AOBaBaa; ' i ■ ■ • I • ' 

i 3 a K ji 10 a e b a e 

KoBaenTpanaa pacxBopeiBaoro KacaopoAa a coAepataaae 
oke:chi>ix BeMexaaaaaecKBX BkaioaeaHa !B roxoBoa cxaaa salBacax 
ne xoabKO I ox cxeaeaa noaaoxBi pacKajcaenaa, jbo o 6 yc^o'BaeBBi 
a BSMeBeBBeM cocxaBai cxaaa b npoaeccp ee oxapH{AeBaa,| Baxsep- 
AeBaBBH a apA BaBapaeM Baeinaero BOpAeacxBaa. | 1 

■ I B peaVatiTpTe noBXopHoro OKacaeBaa, KaiK npaBaao, coAepata- 
BBe kacappoAB » cxaak bo BpeMa BHaycaa ee^aa neaa a paaaaBKa 
noBbtmaexca. HcxoanaKaMa njoBxppnoro OKBcaenaH anaaioxca 
KBcaopfoA Bp 3 Ayxa a aanyxaBraaeca b cxaaa aacxaabi inkaKa a 
PrBeynopBMX Maxepaa^B cxaaepaaaaBOBHHX ycxpoacxB. 

i IIoBxopBoe OKHcaekae Moatex PhTb ycTpaneHO aaa bo bcbkom 
cayaae ocaaSaeko 3 a capx coKpanxenaH paccxoBBaa Meat Ay kobaom 
caaBBoro ajteadSa nejaa a noBepxBOCxIbiio cxaaa b KOBme, npaae- 
BeHBH.AaH aarotoBaeBHH ^yxepoBKH cxaaepaaaHBOBHMx; ycTpoacTB 
orBeynopBMX MaxepaaadB 66 aee bhcokofo j KaaecxBa a paa- 
aaBKB cxaaa B-BaKyyae aaa B.axMOC^epe BBepxBoro rasa. 



i 


r MO. (O a T*1 I i 

B 3 AHMO;^EHCTBHE , 3 JIEMEHTOB-PACKHCJlHTEJIB-i 
C tEPOfl H A 30 T 0 M i 


BoabmaacxBO aaeMeBXOB-pacKacaaxeaea oSaaAaex bhcokbm 
cpoAcxBOM ae xoabKO k KacaopoAy, no a k pacxBopeHHHM BjatBA- 
KOM Mexaaae fcepe a aaoxy. . GaeAOBaxeabBO, oAHoepeMenBa c 
paCKBcaensleM cxaaa BosMoacao aa cpex Baaaqaa b pajCTBope 
aapMeBXOB-pacKaCaaxeaea o 6 pa 30 BaBae cyab$HAOB a BaxpaapB 

3 |rkx BapMCBTOB; cyab^BAbi a naxpHAH, Sj^Aynn BeppexEbpaMBi 
b' iktHAKOM Mexaaae, Moryx laa nero yAaaaxbCH. Cyab^aABi k bbt- 
P CTJTT.T aaeMeBTOB-pacKacaaTeaea, ocxaBmaecH b cxaaa, oKaa^- 
BaiOT Baannae na pacnpeAeneBae cepti a aaloxa p roxoBoa| cxa- 

aa, X. e. b aaBecxBoa Mepe OnpeAeaniok CBoiacxBa nocaeAHea. 

Qepa BHaHBaex KpackoaoMKOCTb cxaaa BcaeACTaae BopMoac- 
Bocxk obpaaoBaBBB ataAKoa $ia3H npa xeMnepaxypax ropaaea 
MexanaaecKoa o 6 pa^TKa; Ecaa coAepHtanae cepw b Hteaesp ape-, 
Buniaex 0 , 02 % a ecaa, b cXaaa ne npacyxcTByiox Apyrae saeMeaxH, 
x 6 BOBBaenae HtaAkda $a 3 H jHeaaSeacBO.' Kaa caeAyex aa Aanimx 
ol pacxBopaMOCxa peiibi B paaaaBBHX MOAa^aKanaHx ■ jkeaeaa. we- 

aeao,' coAepntamee I 'oKoab 0 , 1 % cepw, npa 1400 ° BaxoAPXCH _b 
TBepAOM COCTOHHHH, BO BocaeAyiomee oxaajKAeHHe ao t 1365 ° 
CBHsaao ne -toabKO c nepexoAQM oFe b ’]^Fe, .Bo a c noHBaepaeM 
ataAKoa ^a 3 Ei,| kpkqeM Aoaa. obpaayKimeScH HtaAkoa $a 3 bt lype - 1 

aapBBaexcH iBO Mepe inoBaweBaH xeMnepaxypM Isnaoxb ao aaxBep-j' 

AenaBaH aBxteKxaKB npa 988 r. HCaAKaB i|a 3 a pacnoaaraexca b saAe 
Ti'OBBaanieB naeaKB no rpaBaaaM aepen, ocaabaaex csaab MejKAy 
BAMH, peaKo criajKkex MexaHaaecKyio;; npoBHOCTb, BMBHBaex Kpac- 
BOaOMKOCtb. '.j- i i ‘ 

3 aeMeHTHi-pecKacaBTeaa okaabiBaioT HenocpeAcxBeHHOC Baaa- 
nae na coAepmaarie pacxBopeaHoro B ataAKOM ateaeae KacaopoAa 
a xeM caMBiM ka cocTOHiiae peaKBaa' Aecyabijiypanaa i 

' ' [Sj + (on i [O] + i i 

‘ ■ i J09 
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1 O’leBHaHO, np^ flOCTHHteHHH paBHOBeCHH, HeUiHHHCe WO HTX BTT- 
Tpa^Ha pdcTBopentioro b hchakom ncejieae KHCjiopbffa, tbm Bume 
1 AOTBKHa 6£iTb KOHneHTpantHfl aHBOi^oB cepu B mjiaKe, t. e. c noBu- 
meuHeM cxeneHEt pacKHCJieHBH CTajiu ysejiUBSiBaei'CHt SHaHeHne 
Ko^$$Hi^HekTapacnpeffejieHHH:CepLiMea«AyiaJiaKOMHMeTajijiOM. 9 to 
. nqjio;keHHe oSmeiiaqecTHO, mo»<uo jiiunb ynasaTB, hto (% S)|: [%Sl ^ 
njpH BunjiaBKe CTajiH b MapTeaoBCKHx neaax peAKo npeBiii~ 
8, TorAa kbk npn BBinaaBHe cTaaH Bi AyrokMx neaax noA ^ 
6eai]^H BiJiaKaMH 3TO SHaaeHBe AOCiaraeT 50J Eiae 6onee BBtcoKae i 
BHaHqHHfl Ha6iiroAaH)TCH npn BunjiaBKe CTajin noA^ Kap6HAHWMH i 
jmjiakaMn SjiaroAapH paaBHTHio peaKimu i i 


[S] 4- (Of-) 4- C^ry = (Sn + GO(r), 


T. e. KoijAa o6ecneqeHi»i SjiaronpHHTuue ycjiOBnn npoxeKaHHH i 
peaKABH BnpaBo BcaeAcTBue yAaaeunn H3.c|iepiii peaKAnn ohhcb 
yraepoAa.a ■ : ■ 7/ 

J^oBoafeHo i OTneTaHBo ; cbhsb MOKAy CTenenbio packncaennH 
Hteaeaa h noaHOTon ero oanmennH ot cepu 6iiiaa aKcnepHMeHTaab- 
HO ycTanoBaeka Oijimepoivk n Kohchom 151], ^nmepoM h 8kreab- | 
6pexTOM . [52] j npn HccaeAOBanHH npoAecca Aecyab^ypaHnn ky- 
ryna n ateaeaa b BucOKonqcTotHon nenn c THraewt, naroTOBaek- 
HEiM na HaBeciiH c Ao6aBKOH 10% j^TopncToro KaabAHnl Hmh 6iiao 
ycTaHOBaeko,|inTo icsnab | sieiKAy ocxaTonHUM coAepHcanHeM cepu 
B Mexaaae n coAei^HtaHkeM b nocaeAneM yraepoAa onpekeaHexcn 
ypaBHeimeM I l| ir 

I - i ' [%Gl:-[%S'l ==0.011.1 1 ! - 


ipnaeM axo cooxHoraenne b kpeAeaax ;ot 1420 ao 1720° hohxh ne 
jaBHcnx qx xeMAepaxypu. ^ ' ■ I ' 

^ npHHaMaH ' bo ; j BHRManne, nxo li%C]- [% 01 ={= 0,0025, 
5uqa ycxanoBaena CBnai. laepKAy coAepHtanneM cepu n kncaopoAa 
i Mexaaae, a nMCHHO i ' 

. ,1 - ‘ , . ,QQV 


i VpaBHeHHq (88) CBHAexeabcxByex, nxo cxenenb Aecyab^ypa- 
HH HaXOAHTCH B' npHMOU aaBHCHMOCTH OT kOHAeHTpaAHH, paCTBO- 

J ennoro, B Mexaaae Kncaopojua. ' i y 

<I)0niep H Konen ycxaHOBHaH, nxo ecaa nocae AocxHkteHHH pjaB- 
OBecnn MejKAy cepon h kncaopbAOM k Mexaaae iB Banny bboaht 
oaee cnabHun pacKHCanxeab, neM yraepoA, xo n b axoM cayiAae 
Ha6aipAaexcH j Aaabqenniee .CHHHteaue cpAepjKannH cepM, x. e. 
cpxpkHHexcH b! cnae cQoxHqmekHe, npeAcxaBaeHH6eypaBkeHHPM(88). 

HqMeHeHHe coAepHtankfl cepu h RHcaopoAa k ateaeae c nnaKHM 
coAepataHHeM yraepoAa b nponecce naaBjKH b xijrae na nasecxH 
k .^Topiicxorq KaabAHH npn 1600° kpai^iHHecKH npeAcxakaenk na 


pHC,^ 47. jSAecb Ha6aH>|(aeTCfl npHuan csnab MeatAy cxenenbio | 
Aecyab^ypaAHH h coAepwaHHeM jBi Mexaaae KHcaopoAa. Boo6me 
uoBumeHHe coAepaiaanfl KHcaopoaa Ha6aiOAaaocb b naaBKax, 
Mexaaa Koxopux coaepacaa nnate 1 0,01% KpeMnna. 

H npA HaannHH b Mexaaae KpeMnna mohcho Suao Ha6aioAaTb 
pecyab^ypaAHio -n noBumeiiHe { coAepatannH KncaopoAa. Ha 
pHC. 48 (npaBUH rpa^BK) npeACxaBaeno naMcnenne coAcpataHBH ce-7 
pu HKHqakpoAa Bateaeae, coAepa{aiAeMT0,23% G n 0,15 % Si (naan-! 
KanposeAkna BHenpoKaaeuHOM - 1 


xnrae). H|a pnc. 48 (aesuH 
rpa^HK) 1 npeAcxasaelHO na- '' 

Menenne (toAepacann^ cepu n i ^07 :: ^ 

KHcaqpoAa B Mexaakk c xaKHiki i > 1 , I- 

ate koAPppaHHeM yraepoaa n IT ; 

KpeMHHH |(naaBKa npoBeAeua \ ' 

B xnrae, Koxopun npoKaansa- y ~~ ' 

an B npoAbaHteHnn AByx nacoB '^■ noit V r „ 

npn 1250° I c Aeabioi yAaaeHHfl V / 

CO2 k HiLo nq $yxepoBKH). \ / V"' - ^ — 

Khk bhab{ 6 , b axoM CAynae pe- | i ' >/ iy 

i cynb^ypajoinH n nOBumeHne | 0,02 — r- — 

coAepatankn B Mexaaae khc- i ' ■ 

aopoAa ne HMean Mekxa. = — — . 

Heq6xqAnMq qxMexnxb', axo ^ 

npn cpaBkeank peayabxaxoB, 10 zo so w so so 

I npeAkxaBaknHux na pnc. '47 BpeMa.Mun 

H 48, ckakoBaxcH oaeBHA- 

HUM BaHHHHe KDeMHHH HH CHH- HsMeHeBBe KQHneHXpaBHH ce- I 

HUM BanflHHe KpeMann na chh- ^ KHcaopofla b kteaese b nponecce 

! COS6p}K£lHnH B A^6T2LJ1J16 niljaBKH B TSrJie 03 H3B6CTH H ^TCy^H- i ’ 

KHCaopoAa' H, B cpoXBexcxBHH I cToro KakbnHa [51] | i 

c 8 THM, noBbunekne cxenenn I i f 

Aecyab^ypaAHH. \ , 

^ GaeMeHxu-pacKHcaHTkaH npnknMaioT - u HPnocpeAcxBeHHoe 
yaacxne B nponecce Ascynb^ypankn nyxeM o6pa30BaHHa nepa- 
cxBopHMUx B acHAKOH cxaaH cyabffiHAOB. Moatao oxMexnxb, nxo, 
KaK npaBHab, neM : boabraen pacKiifea;HxeabHOH cnocodnocxbio 
qOnaAkex aaeMenx, xeM Bume erd cpokcxBo k cepe. CaekoBaxeabHO, 
aaeMeHX-paqkncaHTej^b, , pacTBopenHun b hihakom ajdaeae, 
BaakMOAenCxkyeT KajI: c KncaopoAqM, xaK n c cepon. MexatanaM 
onHnfeknn ackAKpro Mexaaaa ox cepu b axoM caynae HAeHxnneH 
c MexannaMOM yAanenna na atHAkoro Mexaaaa ; KncaopoAa 1 xau 
KHK, ecakj Cepa nan cyab^HA ateaesa pacTBopenu b afnAKOM acejaeae, 
xo npn nnaKon KokneHTpannH aaeMeexoB-pacKHcanxeaen o6paayio- 
nunecH cyab$HAuj axnx aaeMeHXOBi, npaKxnnecKn nepacxBopnMu 
, B iKHAkpM ateaeae H , AoaatHU H3; Hero yAaaaxbCH. ^ ^ 

IIoaoatHTeabHoe BanHHne MapqaHna na ycxpaneHne KpacHO- 


— Sanitized Copy Approved for Rele 


: CIA-RDP81-01043R000500090011-1 



Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R000500090011-1 


JIOMKOCTH cTajiH o0ii;eH3BbcTao. Bo MHOFHx pa6o'rax oTMeHaeTCfl, 
BTo Mapraaea oSecneHaeaeT a 6ojiee aoaaoe oaaa^eaae acaaKoa 
«TaaH OT cepu SaaroAapa odpaaoBaaaio cyat^HAa Mapraaaa — 
coeAHaeaaa a bucokoh TeMaepaTypoa aaasaeaaa a aepacTBopn- 
Moro B acBAiioa cTaaa. l 

OAHaao aieabSH coraacarbca c tom, ato npa o6£iaBUX coAep- 
SKaaaax Mapraaaa aa caeT apacyxcTBaa aocaeAaero mohcbo ao- 
BBicaTb CTeaeab Aecynb^ypaAaa, raa aaa Aoaa cepbi, ceasaaaoa 



Phc.| 48 . UaMeacHHc i coAopacaHiiH copu a KHcaopoaa b Hteae^e, coAepstameM 
' 0,23% G H 0,15% Si 1511:, r 




- onaBBa b Henpo- 


c, MapraaAeM, npa TeMaepaxypax cxaaeBapeaaa aeaaaaaxeabaa. 

, Ecaa 6a Aecyat^ypaaaa npoxoAiiJia 3 a caex odpaaoBaaaa b cxa- 
jiH cyab^BAa MapFaaaay xo caaHteaac coAepwaaafl cepbr b cxaaa 
conpoBOHCA^^ocb 6 i>i CBHHteaaeM coAepH^aana b aea MapraaAa. 
Peayabxaxbi accaeAOBaaaa onpoaepraiox axo nojiOHCeaae. Haapa- 
Mep, apH aayaeBHH apoaecca aaaBKB b lO-xoanbix AyroBHX aeaax 
6 mjio ycxaaoBjieao, axo ecaa 4 )eppoMapraaea dun BBeA^H B Baa- 
ay B aaaaa^ BoccxaaoBHxeabaoro aepaoAa, xo ao Mepe pasBaxan 
peaaaaa, apncymax axomy aepaoAy, caHHcaexca coAepHeaaae cepuc 
B Mexa^e, ao oAHOBpcMeuuo c axaivi aoBbunaexca a coA«tp»tanBe 
MapraaAa 6 AaroAapH BoccTaaoBAeaaio MapraaAa b| maakte 153 ]. 

Mapraaea cnoco6cxByeT Aecyab^ypaaaa ayryaa, o'co6eaBO 
ripa BHAepatae HSHAKoro ayryaa b aeoxaanaBaeMbix |MHKcepax a 

212^ !' . I- ■' .. ^ ■' ■ ■; , V ■■ .■ ‘ ' ’’ 1 .. 


iipH nepeB03Ke ayryaa, raa Kau aea aajKe xeanepaxypa MexaAAaj, 


xeM 6ojiee Gjiaroapaaxabi ycaoBaa A^fl oGpa^OBaaaH cyab^aAli 
MapraHAa. ' i 

3 xbm a- MOHCHO o6x>HCHHXb BAHHHHe MapraHAa ' Ha ycxpaacHH^ 
KpacHOJioMKOQxa I cxana. .ViieBbrneHae pacxBopaiiocxa cyab^HA^ i 
>KeAe3a npH noHHHceHHA Teamepaxypu, noaBaeABe aioro coeAHt* 
HeaaH iHa rpaaAAax sepea a BBicoKaa iioBepxHocxHafl aKXHBHpcxi, i 

MapraHAa cnocoScxByiox odpasoBaHHio • cyAb^HAa MapranAa npa ^ 
Harpeae cxana nepeA ee ropkaea MexanaaecKoa o6pa6oxi^oH!. i; 

1 HaBecxHO, axo aacxo npo6a cxana, oxjiaHCAeHHaa j(o xeMnepaj- 
Typbi KOBKH B cxaKaHaHKe, HO MOHcex 6bixb npoKosaHa 6e3 noaijjiei- 
HHfl npa 3XOM xpeatHH. Ecaa ate npo6ai xoii we cxajia 6E^Aa oxjipw^ ■ 
Acaa AO HHSKoa xeMaepaxypbi, saxen caosa 6MJia aarpexa Ao lieMj- 

nnrtB'TVnf.T Tmnui¥ 'rn n axnu ! i 


nepaxypu kobkh, xo b 3 tom cjiyaaej cxajib Mowex 6biTb^npdKOBaHa 
063 noabJieHBH xpea^aH. O^bacaHexca 3xo xek, i > 


, axo B'peayabxaU. 

oxjiaH^AoaaH a aoBxopHoro HarpeBa cvtib^ha Htejieaa nepeC 
xoAHT B cynb^BA MapraHAa: ‘ ^ 1 ’ , 

TaKHM o 6 pa 30 M, ecjia MapraueA a ae noBBiaiaex cxeaeHH' noAHoj- J 
xjbi oaaiAeaHH wbakou cxaaa ox cepsi, xo oa caaacaex speAHoe Baaal- ^ 
aae cepu aa KaaecxBo cxana ^ ycxpaaaex KpacaojiOMKocxb daai- i 
; roAapa oGpaaoBaaaio cyni^^HAa Mapraana b oSaacxH yMepea^Dux i 
xeMaepaiyp. i i ■ 

Taaae aneMeaxu-pacaacjiaxena, kbk yrjiepoA* "KpeMHaA 
(pac. 27 ), noBbuaaiox aKiraBapcxb cepu, paoxBopeaHoa b wbakoh 
cxajia, a xeM ' caMBiM dAaroapaaxuo Baaaiox aa 6oaee aonaob 
oaaateaae hcbakoh cxana ox cepu. L :!' 

•Hxo Kacaexca BnaHHaa. Mapraaaa aa apoaecc Aecyab^ypaAHa*] ■ 
TO Heo6xOABMO OTMOXHTb, HXQ HH OCHOBB HMeiomaxCH AaHHblX 
aeabsa oxpaAaxb BOBMoacaocTbi noBBimeaBH CTenean Aooyjib^y paA 
ABB 3a caex aanaaaH Mapraaaa b wbakob cxaAa. Mapraaea Moacex 
aoBEicaxb cxeaeab Aeeynb^ypaAaa a ae i3a jcaex o6pa30BaHHA 
B Baaae jkhakoh cxana 'cyab^aAa Mapraaa^. i * 

■ Boo6ai(e aama CBeAeaaa o6 3 Xom aneMeuxe, 6e3 Kbxoporo ae^ 
bo 3 moh(hp coBpeMeaaoe cxaAeBapeaae, e^^e coBepateHab aeAoi- 
cxaxoHHM. iMapraaea — cjia6HH pacKacjiaxenb,; ao 6e3 n|er<i> 
hcbosmowho HaAji 3 >KantaM oSpasoM pacKacnaxb cxaAb.; Gyjib^aA ■ 
Mapraaaa npa xeMaepaxypax cxanesapeaBH ae o6pa3yeTCH, | no 
cxeaeab Aecyjib^'ypaaHH sa caex aajiaaaH Mapraana Mowex biJxiL 
aoBunieHa; apeAHoe Bnaanae cepH aoA BnaHaaeM Mapraaaa claal- i 
wacxcH. 06 oywAaA BJiaHaae Mapraaaa, cneAyex BMexb 'b BpAy 
BHCoKyio aoBepxHOCxayio aKXHBHOCxb axoro BjieMeaxa a xo, kxb 
apoaecc Aecyjib^ypaaaa Mowex iiMexb mocto ae- b o6i>eMe BaAaE^ 
WHAKOH cxajia, a aa noBepxHocxa pasAcjia jkhakohi cxajia c ^yi- I 
xepoBKoa, CO araaKOM. Ecna axo xaK, to Mapraaea oKaatex 6jnai- 
roxBopaoe Bjianaae aa ycKopenae npoaecca AecyjiB^ypaaaH li 
noBbnneaae cxenean oHmaenaa waAKoa cxana ox cepu. ' T j 

8 A. M. CaMapuii 




'-j 
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piasBOCTopoHHee BjmflBHe BjieMeBTOB-pacKBOJiBTeBeB bh apo- 
i^ecc AecyJIb$ypa^HB motkbo npeACTaBBTb pe3;|rjibTaTaMH Hccae- 
AOBaBBH Foab^MaBa, ,r(epHta h <I>Ha6pyKa [54], KoxopBie OBpe- 
A^aBaH BaBHBHe paaaHBBi^x aaeMeaxoB, pacTBopeBBbix si Hceaeac^ 
aa KOBCxaBiy cuopooxH l aepexona cepbi ! h 3 ataAKoro Mexaaaa 
B maaK. yaoMHByxbie apxopbi MejxaBHsi^ lyAaaeBHa cepbi h 3 Me- 
xaaaa BiinaaK BpeAcxaBaHioi b jcaeAyIOB^eM bhac: 

1 1 ! MS(Ffc) =-jMS(ni); r r (89) 

:MS(ni) -{-|CaO(n,) = iMO(n,) -J- GaS(ui); . i :(90) 

; h -}- R(Fe) == ^ + BO(no; :! : (91) 

B aynx ypaBaeanax R = C, Si, Al, Mil (?) h M = Fe, I^ii, (?). 

I I i. ,rpa$H«iecKH BaBHBHe 

B.at5x 1 T 1 — I ^ G, Si, Mb B Al ba kob- 

cxanxy CKopociH nepe- 
xoAa , cepbi B3 Mexaaaa j 
B inaaK npeACxaBaeHorAja 1 
pHc. 49. 'I 

MoHtBO ocaapHBaxb 
BiiiBOAu ' FoabAMaBai 
^[epHia H <I>Ha6pyKa, 
Koxppbie OBH CAeaaaH 
Ha ocHpBe 'nbayxi^BBbix 
HMB ^^cnepHMeBxaab- 

HHX ABHHbiX, ' BO BJIHB- 

ime nepeBHCa^HBBix aae- J 

MeaXOB — ^aiOMBBHfl, 
Mapx'aBHa, KpeMHHH b | 
yraepoAa na cKoppcxb- ■ 
npoaecca Aecyab^ypa- 

HBH HeCOMHeHHO, H 3X0 
AoajKHp yHBibiBaxb b 
npaKXBKe cxaaeBapeBBH. 
BHeAOMeHHaH Aecyab- 
I I i $ypaHHH ayryHa npeA- 

BOHXBxeabHee oaBBieBBii WHAKOrp Mexaaaa ox cepbi b cxaalenaa- 
BHabjHHX nenax. ,Hecyab$ypiiHHi9 BpH sbinaaBKe xpaBC^opMa- 
I ixopHoB cxaaH 6oaee n;eaeco66pa3H0 npoBOAHXb ne ao, a nooae 
BBeAeBBB KpeMBBH B BaHHy I JKBAKoro , Mexaaaa. i . i 

TaKHe 3aeMeHXbi-i>aCKHCaHxeaH, iKaKi XHxan, jiiBpkOHiiH, 
KaabHHB, o6aaAaioT 6oaee bhcokhm icpoAOXBOM k cep^, hom Map- 
raHeB; ^ axH aaeMeaxH o6pa3yK)x cyab^HAM, ycTOHXHBbie iipn 
, xOMBepajxypax cxaaeBapeBBH h HepacxBopnMbie b hihakob cxaaH^ 
HaaBHBj^ noAo6nbix saeMeHxos • mojkox, Bo-nepBbix, noBbiCHXb 

■ ' f' . i I ’ - : ! ^ 


I U 


Phc. 49 . BjjiBflHBe aaeMeHTOB-pacKncaHTeaefl 
Ha cKOpocTb aecyab^ypaqHH [ 54 ]. 


cxeneBb BoaBOXbi |Aecyab$ypaiiHH b, Bo-Bxopbix, CBHSHXb Bpe^jtBoe 
BaBHBHe icepbi Ha KaaecxBO cxaaH. 1 i - i 

Kpa^xc H XnaxH [55] o6cxoHxeabHO paccMOxpeaB Bonpo(j oo j 
o6pa30Ba|BBB OKCHcyab^HAHbix BKaroHeHHH B icaynae Hcnjoabap- | 
BaHHH AJ^ pacKBcaeHBH cxaaB MapraHuta, KpeMHBfl b aaioijSBHBH. j 
PeayabxBxbi Oxorp BCcaeAOBaHBH caeayex HMexb b bh^jt b^h j 
ycXaHOBikeHBH OBXiBMaabHbix MexoAOB BbtnaaBKH cxaaH, ocpdeBuo | 

B nenax |c KHcaoH ^yxepoBkoH. , I i 

flaBHlo H3BecxHO H oxpH^axeabHoe h nonoHtHxeabHoe i B^jinaBBe , !» 
aaioMHHikk Ha yAapayio BHakoexb cxaaH, BbinnaBaeHHOH b AyroBbix ]. 
nenax clkHcaOH ^yxepoBKOH. Echh axa cxanb ne 6biaa paOKHcae- • 
Ha aaioMHHHeM, xo ona BiaHXOM cocxohhhh o6aaAaei AOCijaxoHHO i 
yAOBaeiBopHxeabHOH VAapHOH BH3Kocxbk>, ho BcaeACXBne iHenoa- | 
Horo pacKHCaeHHH cxaaH oxaHBKH h 3 nee xapaKxjepnayio'i'Cfl no- i , 
BbimeHBOH BOpHCIOCXbH) H BO MHOrHX CayBaHX HaaHHHeM KpynB[bIX ; 
rasosiix nyabipep. npHMeneHHe Aaa pacKHcaeBHH HeppabmHx i 
KoaHxecxB aaioMHHHH (oKoao 200 a na l.m) oeecneanBaei .poayBe- j 
HBei naoxHbix oxBhbok, ho BuabiBaex pesKoe naAeHHejyAapHOH i 
i BHskocTH cxaaH. 8x0 h HBanocbj ocHOBaHHeM a^Hi yxBepapeHHH, 
Bxo a - TTTnuwTmrw oKasbiBaex kpeABoe BaBHHBe na, MexaHHaecKne i 
i cBOHcxBa cxaabHbtx, oxaHBOK. i 1 1 r 

I B j^eayabxaxe BbmoaHeHHbix HCcaeAOBaHHB ycxaHOBaeHO, bxo^^ 
i^opMa B pacnpe;iieaeHHe cyBb^HAHbix BKaroaeHHHl pas^cax ox 
i pacKHCaeHHH cxaan aaioMHHHeM. i 

B CxaaH, noayHeHHOH eea pacKHcaeHHH aaiOBiH:^eM^ -Kpyn- , 
Hbie rao 6 yaH OKlCHcynb^HAOB (BKaioHeHHfl I xnna — no j HOMen- - 
Kaaxype aMCpHKaHCKHX MexaaayproB) | 6 ecnopHAOHHO pasi^niaiox-.i 
cH' BO BceM odbeMe Mexaaaa; b cxaan, pacKHcaenHOH HedopbiBHMH | 
npHcaAKaMH aaioMHHHH, cyab$HA Hceaeaa h xBepAHe ppcxHopia | 
cyab^BAOB ^eaeaa h MapraHaa (BKaajHeHHH II xnna) b b4a0 xob-i 
!koh naoBKH' pacBoaaraioxcH no rpaHHBaM aepeB. Pa 3 oi 6 iBeHHe 
oTAeabHxix aepes njiSHKaMH cyab^iHAOB H i HBJiHexCH ochobhoh 
npHankoH noBbimeHHH CKaoHHOcxH cxaan k oSpaaoBara^ ropn- 
ji HHX xpemHH a noHHBteHHH yAapHOH; bh3kocxb cxaan. AaBpMHHHH, 

' CHB3HB KOHBeHxpaBHio pacxBopeHHoro b hchakoh cxaan KHclappoAa,, 
^oxpiaHHa Bp3M0H{H0cxb o6pa30BaHHH aerkonaaBKHX oi^CHcyab-i 
^baobIh BbisBaa He6ji|aronpHflXHoe AJia KanpciBa cxaaHj pacno- 
aoweHHe-' C3Fab$HA0B. . i i i - ' " H . |!m-^ ■ j 

BoccxaHOBaeHHe yAapnoH bhskocxh bhioh cxaan mohicx Obixb* 

! oSecnOHeao yBeanneHneM KoanaecxBa BBOAHMoro b HtnAKyp cxaab; 
aaiOMnknH. B axoM Oaykae oAHa nacxb aaioMHHHH B 3 a,BMOAeH-; 
cxByex' c KBCaopoAOM;, Apyraa — Ci cepon^ o 6 pa 3 yH HeppciBopn-, 
MHH B cxaan cyab^HA aaiOMHHHffi A^ 2 S 3 , KoxopbiH b bha© XBepflMX; 
HacxBH BaBemeH b . jkhakoh cxaan. i 

KaKaH|-xo Aoaa axnx ' aacxHBt noAH^aexca Ha . noBepxHpcxb 
HtHAKOH cxaan; locxasmBeca HacxBHbi cyab^BAa aaioMBHak aepaBv 


. M.iCaMapHH 
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i BOMepHO pacnojiaraioTCH bo bccm o6i>eMe CTajiH. iTaKHM nyxeM chb- 
Htaercn BpeAHoeiBJiBHHHe cepu aa KanecTBO cTajiB. i - 

CneAOBaTejibHo, M(^H<HO|BpH BunjiaBK^ cxajiq b ne^ax c KHCjjtOB 
^yxepoBKpH BOJiyqHXB xoplomo pacKHCJieBHyio ajiioMHHHeM CTaiii., 

, HOi KojiBHecTBo SToro pjieMeBTa, bboahmoxo b cxajiB, Iaojihcho 
onpeAejiHXb c yBerowt ero psanMOAOHOXBuH Be xojibko c IpacXBo-' 
peHHioM B cxajiB KHCJiopoAOM, HO H c cepoul 

llpB HsyqeHHH BJiHHHHp ajieMeHxoB-pacKBCJiBxepeH aa CHHHce- 
Etae BpeAHoro AeHcxBBH cepu Ha CBoncxsa cxaaHi yrjiepoAacxaii 
cxaab 6i>uia BUnJiaBjieHa i b ' 40TKHJiorpaMMOBOB bucokohbcxox- 
HbH nean c khcboh ^yxepoBKOH [SOL CxaJii. upeABapuxeabHO 
pacKHCJiflBH CHJiHKOMapraHBeM, ^eppoMapraHaeM h ^eppoiciiJiB^ 
Bhcm; ajih oKOHHaxeabHoro pacKHCjieHHH BcnojibsoBajiH b oahbx 
BJ iasKax BJJIOMHHHH, a B Apyrax — KMK (58,36% Si: 
14,06% Mn n 20, 65%Ca). i i 

BjiHflHHe KonHHecxBa aaioMHHBfl, BBeAeHHori) b HCHAKyio 
•cxajib AJiH ee OKOHBaxejibkoro p^CKHCjieHHH, na yAapnyio BflSKOcxb 
cxajiH H Ha coAep}KaHiie b hob HeMexajuiHHCCKiix BKJiioHeHHH 
xapaKxepHayexcfl AaHHbiMH, npuBeAeHHbiM b ia6ji. 17. i 


.;i- - I' , /■ ■ . , ;T:a6ji 

BjtuxHue pacKucJteHUx OJiKMUiiueM Ha ydapHyio e)f 3 Kocmh 
u codep^icanue HeMemaJwiuHecKtix eKAwtfHuii e cmaxu 


At! DaaBKii 


XlIMB'iecKU 

fli< cocian «iTanH,% 

VnapBaR 

sn.-iKocib. 

KeM/ouV 

CnAep9KaiiHe ^ 

HeMeraiuiHqe* 

CKUX BHJlIO]>ie- . J 

HHa, % I 

HO ajIfOMH- 
HHH, % 

1 “ 

Mn 

1 SI 

P 

S 

342 


0,36 

0,92 

0,40 

0,041 

0,044 

5,70 

- — — — ' 1 '-a 

0,143 1 

343 I 

, 0,02 

0,34 

'0,93 

10,40 

0,050 

0,043 

3,16 

0,148 1 

344 

0,04 

0,34 

0,88 

0,39' 

0,052 

0,044 

3,66 

' 0,132 " 

345 ,i 

0,06 1 

1 0,34 

0,91 

10,39 

0,044 

10,042 

4,24 

. 0,118 . • 

346 

0,08 

0,39 

0,90 

10,40 

0,052 

10,044 

4,07 

0,121 i 

3^7 

0,12' 

.1 

0,34 

0,89 

0,40 

0,051 

0,|047 

i 4,'34"' 

1 i- ■ ''' r, 

0,:j35 . ^ ^ 'f 


^XH AapHue noATBepjKAaiqx^ hio BpacaAKia HedoBbmnx i kojih- 
qecxB ajiioMHHBH xoxH H p6ecneHHpaex. nbjiyBeHHe xopomo pacKuc- 
aeHHOjH cxajiH, ho CHUHtaBx ynapHyio BHSjKocxb cxaAa. IIobtb noa- 
Hoe BoccxaHOBaeHHe yAapHoa bhbkocxh (ao SHaHeHUH, npHcyatero 
cxaaH, H& pacKHcaeHHOH aapMHBHeM) bosmowho aa cnex aHann- 
xeabHoro HoBbuneHHH KoaHpecXBa bboahmofo b acHAKyio cxaab 
aaiUMHHHfl.:' ' 1 . ■ , i'' 


MaMeHeHBe yaapHOH BaaKOCxa cxaan, Kait OyAex noKaae^HO 
jHHHte, aaBacHX 'ox xap^KxppB HeMexaaaHaecKBX BKaioaeaHH h nx 
' pacnoaompHBH b foxobo^ cxann. i 7 ' 


Phc. 50. BKJiH>«ieHHH Bj pa<;kBcaeHHoii cxanH [56]: | 

a OKCHcya<>4>HRBue BKaio<ieBHR b ctbbb, pacKBcneaBott cBjiBBOMapraBacM \ /v ouu. 

e BKJiio'ieBHH D cTanB. pacKHCJieBBoR CBJiBKOMapraaneu c no6aB«olt {0,02% A| 

( X &00); e — cyab^HnHbie BKaioqeBnri, pacnoaoweaBue no rpaniii;aM sepek; Tpaane- 
Butt maut ( X 400); e — cyabfIlHnRbie BKmoaeBHH b CTaJin, pacKBCJieBBott coanKOMap- 
ranueM c npHcaAKott 0.08% Al; (x 400); 8 — cyjibOiHABue BKnio’JeBBS b cjranH, pao- 
icBcneBBOtt CBnHBOMapraHUeM o npBoanKott 0,08.% Al, pacnonoiKeBBue BByypH pepeB. 

: I 1 TpaaneBBuft mnno (x 400) 
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BnnjoHewa, Koxopste oSHapyweBxi b CTajm, pacKHCjiem^oH 
TonbKO CBnHKOMapraBiteM (nnj, 342), KaK noKasaHO na pnc. 50, a, 
npeACTaBJiBHiii rjioOyjiHMH OKCHcyjibi^HAOB pasMepoM ox 2 ao 25 
M^eiKpbH. HacxHAU BKAio^eHHH pAcnpeAeJiHSHCb b oSieMB Mexajijia. 
dm nerKonjiaBKHe OKCHCyjib^HAU He OKasajist speAHoro bhhhhhh 
H a nJiacTH^ocxb cxajm. MHHHManbHOH , yjaapHOH BflSKOCXbio 

xapaKTepHsyexcH cxaHb nnaBKH JVI 352, pacKHcneHHaH npHcaAKon 
0,02% amouHHHH. PacnpeAeneBHe okcHcyjib^BAHbix BKHiOHeHHB 
B axoH cxajiH npeACTaBjieHO Ha pHC. 50, BKiiioHeHHfl oOpasyiox 
HOHXH cnjiomHyio ^njieHKy np rpaHHHaM aepea; noAo6Hoe pacno- 

JIOHteHHe,! eCXeCXBeHHO, HBHHeXCH npHHHHOH SaMeTHOrO CBHHCeHHH 
yAapHOH BflSKOCXH cxann; Ha npoxpaBjieHHOM mnH^te (pnc. 50, e) 
TaKHce BbiHBneHO noXpaHHBHoe pacnonoHteHHe OKCHcysb^HAH^ 
BKnroHeHHH. PacnpeAeneHHe h ^ppiia BKJnoHeHHH B,CTaHH, pacKHC- 
jieHHOHHpHcaAKOH 0,08% aniOMHHHH, npeAcxasneHH Ha pHC. 50, 


( H SAecb HOKaaaHO, BTO BKHioHe^H rexeporeBHii: iCBexABae 

’ - H MapraHHa , 


ykacxRH ^HKCHpyiox pacxBop r cyjib^HAOB Hceneaa 


xeMHue — ' Cyjib^HAOB *aJiioMHHHH. ■ HacxHHbi BKJiioHeHHH pacno- 


HOHceHiz He HO rpaHHHaM, a BHyxpH aepeH. 

CHPAOBaxeaBHO , aa CHexi HSMeHeHHH KOHHHecxBa akEOMBSopi . 
BBOAHMoro B HtHAKyto cTaJibiAJiH ee oKOHHaTejibHoro pacKHCneHHfl, 
H3MeHHeTCfl pacnpeAejieHHe inacTHH BKJUoHeHHH b cxann h axo OKa- 
ausaex BJiHHBHe Ha yAapnyp) ibHi^koctb. 

i PacnpeAejieHHe BKJiio?eHHH b cxajiH b cbok> onepeAi* o6ycHOB- 
jieBo cPcxaBOM oSpaayiontHXCH hbcthh okhchob h cyjib$HAOB,| a 
coPxaB CBflaaH 'C xeMnepaxypoH hx njiasjieHHH. HacxHHbi c bu- 
COKOH TeMnepaxypoH j^JiaBineHHH, CynyBB b TBepAOM cocxohhhh 
B HiHAKOH CTaJIH H HBn^Hcjb AOHOHHHXeHbHblHH «HeHTpaMH» KpH- 
CTanjiHaaHHH,! pacnoaaraK)XCH b o^jiHBHe ox BKJiioBeHHH c hh3koh 
T eOTepaxypoH njiaBJienHH He ho rpaHHHaM, a BnyxpH aepen.' 

Xhmhhbckhh cocxaB BKJiioHeHHH, BbtAeneHHbix npH anoAHOM 

pacxBopeHHH cxajiH , npHseApH b xa 63 i . 18 . 


- ' Ta 6 JiHHa 18 

XuMu\iecKuii cocmae HeJuemajMwecKux eMwHeHuu u codepakaHue ux e cmajui 


njiaBKB 1 
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347 

0,0005 

0,0003 

0,0015 

0, 

0218 

| 0 , 0330 l 0 ; 0544 | 

0,0234 

0,135 
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KaK bhaho, ho Mepe yBennaeKHa bboahmoxo b ! 

aniOMHHkfl B OKHCHHX BKHIOHeHHHX nOBHHiaeXCH _^Aep^^^ I 
OKHCH aniOMHHHH npH OAHOBpeMeHHOM CHHWeHHH ^ 

weaeaa, Maprannk h kpbmhhh. ^2Shh: ‘ 

aaiOMHHHH BM3HB8(eX H HaMBHetoB CyJIb^HAHHX BKHWJIP^ 
noBbiinaexcH AOJiH cepH, cBaaaHHOH c anioMHHHii^, h _ 

AOHH cyHb*HAOB HieHesa H MapraHHa. Bonee oxaexJiHBO 

KOHHHeCXBa BBBAeHHoro B HCHAKyK) cxajib aJHOBfHHHH " 

AeaeHHe cepH MBSKAy HtejieaoM, MapranneM h la^^MamieM xppa 
xepHayexcH AaHHbiMH, npHBeABHHHMH B xa6a. 19. 

^ ■ 1 I . , : TaGanna 19 j i ' 


PticnpedeMHue cepu Menedy aieeAeaqM, MupqameM 
u aauoMUHueM \ ' 


‘ , 1 1 ^ 

j i ^ imaSKB 

HtMiH ceps (D % OT ee oCmero coinepasaBHH 
B CTEUIB). CBdaaBBaH c| 

1 ' HceJxesoM , 

sapra h ueM | ■ -ampBjRHHeM 

I 1 ^ \ .' i ,. 1 

J ‘ 342 '. ■ 
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HPi 


llanoHteHHoe CBHAexenbCXByex, axp aJiroMHHHH ashcxe 
xoJibko KaK pacKHCJiHxenb, HO h kok aneMeax, BaaHMOAencx^ 
c cepOH. B peayjibxaxe axoro BaanMOAeficxBHa b 3 Khako| 

noHBHHCH cytjib$HA anioMHHHa, KoxopuH oKaaaJi BH^aHHei 
npeA^enne cepw b toxoboh cxajiH h, b KoneaHOM caexe, i 

HH^ecKHe CBOHCXBa HOCH ^ AHen . i I 

BbOI HCCJICAOBaH Hponecc p6pa30BaHHH CVOIb^HAOB 
MeneHHH ahh ' KoneaHoro pacKHcneHHH ajieM ^ HXOB , oOJia 
'66HbHiHM cpoACXBOM K cepe, aeM ajiioMHHHH.| Hayaeno |i 
npHMeneHHH KMK [561. SaBHCHMOCxb yAapnon BasKOC. 
H' coAepwaHHe b cxann neMexasKiHaecK^ ! 

aecxBa BBeAeHHoro b jKHAKyio cxaab| KMK npHseneHia b 
K aK bhaho, aa caei yBeaiHaeHHH KoanaecxBa BseAeaHi 
BOCcxanaBHHBaexcH yAapnaa BaaKOCxb cxaJiH. XoxajB<^_ 
HeMeiaJiJiHaecKHX BKJiioaeHHH b cxann, 

H HHHce, aeM B cxaJiH, pacKHcnenHOH anioMHHHeM, oAHaKo,] 
L??pynnS ^Tajm, pacKHCjieHHOH KMK, yAapnaa bh^ 
aaBHCHT ox aecpnroxHoro sHaaenna coAepataHna 
CKHX BKJIIOaeHHH. 1 


lOBan HP 
rkyioiHHH 
nH cxaJiH 
Ha pacj- 
[a Mexai - 
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|Ta6jiHna 20 

XuMUHecKuU cocmaa u ydapnan ettaKOcmb cmcuiu, pacwcMuHoU KMK 
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CjieayeT otmcthtb, qro conepjKaHHe KHCJiopoAa bhchakoh CTajui 
nepoA pacKHCjieHneM ee KMK dhuio npaKT0<iecKH OAHHaKOBO 
c coAepHtaHueM KacnopoAa nepeA pacKHCjiauHeM cxajiH aAioMUHaeM, ^ 
HQ coAepwaHHe okhchux , pKAioqeiiiliH b' CTajia, pacKHcaeHHOH 
KMK, oKaauBajiocb, Kan n]|)aBMJio, b abb pasa HifHce, <ieM b cxajiH, 
pacKHCneBHOQ aniOMBHHCM.' ripnMeHeuHe KOMHJieKCHoro pacKHC- 
JiHxeAfl o6ecneB0no He xojibKOi ^jiaronpHHXHoe nepepacnpeAejieHHe 
cepu ^eHCAy oxAejibHUMH ajieMeHxa&in, ho h 1 cnocoScxBOBajio 
yMOHbmeHHW coAepmaHHH okhcbbix BeMexajiJiHBecKBX BKJiio^eHHH 

B CXaJIH. ' ' I i ■ 

CocxaB HeMexaJiAH'xecKnx iBKJHOBeHHH, bbia^^ohhbix! npn aHOA- 
aoM pacTBOpieaHH cxajiH, npaaeAeB b xaSa. 21. 


TaenHixa 21 


XuMUHecKuB cocmae eitjtioHeHuu, endeJie-HHbix npu aHodnoM pacmoopenuu cmoAu, 
I ■ pacKucjtennoO. KMK\ \ | 
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KMK B_KOJinnecTBe: 

tipoTpaim 4% pacTBopoM 
5 %(X 2000 ); cJlOH 4 HHa 
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no Mepe ysejiHiapHHH KOJiHTOCT^a BBOflHMoro KMK b okhchhx 
BKJiioHeHHHx , HOBBimaeTCH coAepwanne okhch KajibUBH aa caei 
aHaHHTenbHoro^cHHweHHH oKHCJiQB jKeneaa h Mapranita; noBume- 
HHe AOJiH cyjib^HAa KaatitHH conpoBOHCAaercfl a^MBTHBiM CHHHce- 
HHCM AoaH cyAb^HAa xceneaa. m 

bsaJIbHOH 

pim pacapeAeAHAHCb HepaBHPMepHO b obbeiie ctbah: ohh pac- 
noAO»HJiHCb He no rpaHHABM, a BHyxpn sepen. iqiacTHHu bkaio- 
HeHHH , rereporeHHH. ! ' - ■ 

OSpaboBaHHej cyjib^HAa THTaHa B.cnAaBax asenesa, XHTana 
yrJiepoAa h ce^a 6bM0 Hayneno <DHmeAeM, 
Poa H anjiHcc^ [57J. B cnnaBax weneaa, XHiana h cepii, otahtbix 

■ K o «0«H CepH, CBHaaHHOH C XHXaHOM, 

noAHHnacb ,oii5,2 AO 62,0 %. 

B CnnaBax Hceneaa, THxaHa, yrnepoAa h cepu, hocmotph na 
aaAHHH© yrnepoAa, oSnaAaioiHero bzicokhm cpoACXBOM K XHXaHV, 
onee hoaobhbu oSni^ro coAepacaHHfl cepu cBaaaHo c xhxbhom 
0%8 ao"? 59’ Ti ; S KOAe6anbcb B npeAenax ox 

,n(aHHiie <I)Hniena, Poa H anjiHca noKaabiBaiox jiHrab xeHAeHHHH> 

K ycHAeHHK» o^ppaaoBaana cynb^HAOB xnxaHa no uepe noBbimeHna 
AopjKaHHa XH^ana B cnnaBax. 3 xh Aannue BpaA nn mohcho pac- 
npocxpannxb na np^xnny pxaneBapenna, xan nan b peanbBbix 
ycnoBHHx peAKO npnxoAnxca, naCnioAaxb acnAKnn Mexann co cxdjib 
mcokhm coAepHtanneM cepu, nan b cnnBBax, accneAOBannbix 

tDameneja, Poa H.SnnncoM,— p 0,1 AO 0,5 % cepu. 

Bnaanne xnxana n napnonna na ycxpanenne KpacnonOM- 
KOCXH pacKHcnennoH cxann nayaeno AycxHHOia [58]. Cxanb. co- 
Aep^^aa ^0,18-0,23% C, 0.18^0,23 Si, 0,oh % p J o.Osl 
UjUb % o^na BbranaBnena^B MCoKoaacxbxnoH nean eMKocxbio 
au KB C KHcnoH ^yxejipBKpH. CKnPHHOcib cxann k KpacnonoMKocxn 
oiipeAenenia yAapnoH BaanocxH npn 
o/u . ycxanoBnenp, axo Ana ycxpanennH KpacnpnoMKocin 

iHayaeHHbn cxann, poAepHcan^en xonbno Mapranen, oxHomenne 
Mn : S AonncHO Sbix^; ne. HHHte 7,5. ! 

iEcnn cxanb, Kpojjie Mapranna, coAepacnx ahpkohhh nnn xnxai, 

KnAnTTOJrnitrTrrhP.'PT. I « Wl 


I ' , ipipKOmH HAH THTaH. 

to KpacHonoMKocTb iiMowex 6bixb ycxpanena, ecnn (Mn Zr) : 

(Mn -f| Ti) : S = 6,1. X^npKpHHH 6onee a^^cKTa- 


S == 5,5 HJiH 

: j — ,, . w — .ftj^iip.Kuuiiii uujiee ammeKTH 

Ben, TCM TnTan, b pTHomeHnn ycxphnenna KpacnonoMKOCxn cxann. 

iSBeAenne aneMeHTOB-pacKHcnBTeaen bo MHornx cnyaabx 
aBnaexca eAnncTBeniibiM cpeAcxBdM Ana canHcenna coAepHcanna 
aaoxa B _3 khakoh cijann b BoccTbnoBHTenbBbin nepnoA nnaskn 
nyxeiB oopaaoBaHna n yAanenna na cxann nepacxBopnMbix b nen 
HHxpHAOB aiHX anewenTOB. OepBaoBanne noAoSnux naxpandB 
B03MOHCBO n B TBepAOH cxann b nponecce ee narpeBa npn ropaaea 


I 


MexannaecKon nnn ' TepnnaecKon o6pa6oTKeS TaKHM o6pa3o|yi 
odecneanBaexca nonyaenne cxann o . 6onee hh3khh coAepwa- 
nneu aaoxa nnn ycxpanaerca BpeAHoe Bnaanne aaoxa na CBoncxBa 
cxann-. ■ a ' 

£)cnn BOcnpnnManBocxb cxann k TepnnaecKon oSpapoxKe,; 
onpeAenaexca I paasiepoM aepna, TO nocneAHnn oSycnoBnen hp 
TonbKO nannweM b cxann cooxBexcxByiontnx onncnoB, no n nnx- 


.pnAOB. i ■-! . , ' !: ■ I 

KaK;i6bino ycxanoBneno ConxepoM n Bnxn, 159] HHxpnA anip- j 
MCTwiTg arpaex anaanxenbnyK) ponb b oxHomeHnn cnnwenna cnnon- ! 
Hocxn It cxapennio b nponecce xonoAnon Ae^opMannn jaarnon | 
cxann (0,03—^0,06% C). Tonmnny ropaaeKaxaHHon nenTbi cnn- | 
atann c' 2,5 j»m« nyxcM xonoAnon npoKaxKn na 70 — 40%, aaxeit | 
noABeprann oxJKnry, MeAnenno narpeBaa a® 680 — 730®. f j 

Bbino ycxanoBneno, axo b npoiwcce ropaaen MexannaecKpn 

o6pa6oTM obpaaoBanne HnxpnAa anioMHna ne nonyaaexiipaaBHxna | 

n aaoT nennkoM ocx^exca b.- pacxBope. B peaynbxaxe xonoAHon : 
nponaxKn, naobopox, xonbno 10 % o6mero coAopwanna aaoxa j 
ocxaexca b pacxBope, a noAaBnaiomaa aacxb axoro, aneMenxa . 
coeAHnbexca: c amoMnnneM, oOpaaya nnxpnA anwMHHna All^. ! 
CnopocXb oxnax^enna xanwe onaabiBaex cymecxBpnnoe Bnaanne 
na odpAaoBannH nnxpnAa amoMnnaa: xonbKOi npn oxnocnxenbHo | 
MeAJiCHAOu oxnaJKAennn obecneaeno Bpena, nPxpeSnoe I 

oOpaaoBanna nnxpnAa amoMnnna, x. e. Ana nepexoAB aaoxa na j 
pacTBop'a. ' . ■ ' i- . / f 

Bnrrnn [601 ycxanoBnn, axo b ropaaeKaxaHHon pacnncnen- j 
non amPMnnneM cxann peannnn obpaaoBanna nnxpnAa pnioMHHna j 
nonyaaBx aaMpXHoe paaBnxne onono 500— 600®; b odnacxn nte j 
BEiconnk xennepaxyp (1100- — 1300®) nponecc obpaaoBanHH nni- i 

i'pnAa aniOMHBna npaKTnaecnn npenpamaexca. 9xo JioAXBepwAaex, 
aXo npn ropaaen o6pa6oTKe cxann HHTpnA aniOManns; ne o6pa- 
ayexca xan Hte nan H npn OwcxpoM oxnaatAermn cxann, narpexofi j 

BBnne 1000®. i 

Hannane nnxpnAa amoMnnna b cxann, nccneAOBannion Conxe- | 
poM n Bnxn; oSycnoBnno n paainep aepnai nocne narpeBa.AO 930-;- = 
1150®. Mennoe aepno 6uno obnapyHseHO b cxann; bonepwaiAen 1 
ox 0,C)024 AO 0,0048% aaoxa b bhao nnipnAa amoBinmaj; CMeman- » 
Hoe aepno— b cxann, coAepacaxaen ox 0,0012 Ao 0,0027% aaoxa 
B BBne ' nmrpHAa amoMnHna ; npy nnoe — b cxann , icoAepntamep 
ox 0,0002 AO 0,0007% aaoxa B BHAe! Hnxpnna aniplMnHkH-. 

OaeBHAHO, aesi' OHCxpee habx npPnecc oSpaaonanna' BHxpnAa 
xoro nnn nnoro aneMenxa-pacKHCnnxenH, xeM 6onee | a©<5eKXHBHp 
Bnnanne axoro aneMenxa na ycxpaHenne cxapenna cxann. AnioMp- 
HHH 6onee peako Banaex na cHHasenne cnnonkocxn cxiann k cxapje- 
nnio, neM npeMnnH, xan Kan obpaaoBanne HHxpniAaj npeMnna | 
npoxenaeT MOAnennee, nen bOpaaoBanne nnxpnAa I 

J23 
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IIOHtaJiyH, 3THM MOHtHO odlHCHHTb BJIHHHne BaHaAHH Ha VCTDa- 
Henae CTapeHaa b npoi^ecca xojioahoh Ae^opMactHB KHnaiAea 
CTajIH. BaHaAHH, HBJlHflCb OTHOCHTeJlJbHO CJia6MM paCKHCJIHTejieM, 
He noAaBjiHex KHHeHUH cxaJiH b HajioHCHaaax, ho BaHaAHH hb- 
jraeTCH ajieMeHxoM c donee bucokbm cpoAuxBOM k aaoxy, new aaio- 
MHHHB, T. e. HanaHHe H KHHHHieH cxana BaHanafl odecneaaBaeT 
oOpasoBaHae ero naxpafla — CHaaceHae KOH^eHxpaaaa; asoxa,. 
pacxBopeHHoro^ b ^eppaxe. ^ 

Hajiaaae naxpaAPB eneMeaxoB-pacKacjiaxenea, coenaHeHaa, 
IjrcxoaaaBHx npa xeMnepa-rypax cxaneBapeHaa, HepacxBopaMux 
p HtHflKOH cxajiH, Haxoflamaxca b Hea^B safle Menbaaamax Baae- 
ppHHux aacxHH,, oKaafiipaex cymeciBeHHoe BJiaHHae aa npoaecc 
KpHcxanjiHaaBHa a pxpoeHab cxahtHHx cjihikob a, b KoneaHOM 
paexe, na CBoacxBa ' roxoBoa cxana. 

I Snecb npaBeACHH aaneKO, ne nojimie flanmae o BaaaMOAeacx- 
paa aneMeHXOB-pacKaOJiaxejiea c ceppa a aaoxoM Jianit> AJia xoro, 
axooM HOKaaaxb, HpcKonfcKo cjiohchum aanaexca npopecc pac- 
KHCjieHM <|rajia. Henb^a ne jraaxbiBaxB, axo HaAneHtau^HM o6pa- 
aoM BHdpaHHbie pacKHCjiaxena a pentaM pacKaCAenaa Moryi 
ycxpanaxb BpeAHoe BjiaaHae aa CBoacTsa cxana He xojibKO Kacno- 
pOAa, HO H cepBi II aaoTa. - ' 

Monmo oxMexaxb, axo em[e inano BMnonHeHO aPcneAOBaHHH, 

HOCBHHteHHbix BbiHBneHaio HCXHHHoro BnaHHaa pacKacneHaa 
cxana na ee CBoacxBa. . 



o a It n lo a e I 


CxeneHb pacKacneHaa cxana a aananae b nea aneMeaxoB- 
pacKHcnaxenea oaasbiBaex cyatecxaenaoe Bnaaaae aa Aecvnbd&v- 
paaato cxana. ,, T 

IIo Mepe caameHaa KOHAeaxpantaa pacxBop^aaoro b cxana aa- 
cnopoAa aoBbimaeica cxeaeab aonaoxH oaameaaa cxana px cepM 
Maorae eneMeaxH-pacKacnaxena odpaayiox ycxoanaBbie npa 
xeanepaxypax cxaneBapeaaa cynb^aAH, Koxopbie, dyAyaa ae- 
pacxBopaMM B JKHAKoa cxana, Moryxj yAanaxbCH as aee a xeM ca- 
MUM caocoocxBOBaxb 6one,e ycnema^H Aecynb^ypaAaH. Odpa- 
soBaaae xyroanaBKax cynb^aAOB"’' sneMeaxoB-pacKnclnaxenea, 
pacnonoweaabix Bayxpa sepea ana no ax rpaaaaaM, ao ae b bhao 
cnnpmHOH aneaKa, ooecaeHaBaex CHaHteaae speAHoro ' PnaHHaa 
cepH aa KaaecxBo cxana; caaiKaexca canoHaocTb k apacabnoMKOCxa 
a K oopasoBaHHio ropanax xpeipaa. 

BonbmaacxBo sneMeaxpBrpacKacnaxena odnaAaex bhcokhm 
cpoACXBOM K asoxy. 

HaxpaAw sJieMeaxoB-pacKHCnaxenea bo Mkorax cxanax oape- 

Aenaiox pasMep sepaa, ycxpaaaiox canoHHOCib cxana k ciapea^. 


r ji a e a VJf 

PACKnCJlEHUE CTAJIH B BAKyyME 


Maoroe CAenaao b odnacxa xeopexaaecKax ochob a ynyaine- 


Haa npaKXHKa apopecca pacKacneaafl cxana. H see ate ] 
eme rapaaxapoBaxb aonyaeaafl cxana, cosepateaHO hhcxoh pi^ ae- 
MexannaaecKHx BamoHeHaa — apoAyKXOB peaKpaa pacKHCjieaHH, 
ecna ue dynyx BaeceaH cyipecxBeHaue asMeHeaaH b npbnecc;,ee 
apoasBOAcxBa. | 

HoBue saABHH, BOsaaKiaae b esasa c dbicxpbiM pasbaxaeM 
coBpeMeaaoro CBepxcKopocxaoro ipaacnopxai cxpoaxe.ibCXBOM' 
yexaaoBOK ajih pacmenneaaH axoMHoro anpa^ npaMeHeHae:a]nony- 
apoBOAHaaoB a Ap- ,' ae Moryx dmb ycaeniHO pemeabi des acaonb- 
soBaHHH aacxbix MexannpB a ax canaaoB. HoBbie oxpacnal cospe- 
MeaaoH xexaaaa xpedyiox apaMeaeaHH MexannoB c HHH;rojKHO 
ManuM coAepHcaaaeM apaMecea, xaa Kaa xonbao b sxom enyaae 
Moryx dbixb aonyaeabi asACJiaa c apaapanaanbao aoBbiMp cBoii- 
cxBaMH a xonbKO aanaaae nopodabix aspenaa odecneaaBaer bos- 
MOHtaocxb cpsAaaafl^aoBoa anaapaxypa, ocyipecxfineaHH aoBux 
apopeccoB. Jliodaa apaMecb, pacxBopeHaaa b Mexanne, kbk dbi uasaa 

dbina ee KoapeaXpapaa, BbisbiBaex CMeipeaae b pacnonbHceaaa 
sneaxpoHOB a xeM caMbna OKasbiBaex Bnaaaae aa sneaxpaaeCKae, 
MaraaxHbie CBoacxBa Mexanna. McKaHteaae KpacxaainaaecKou 
pemexKH BcneACXBae aanapaa apaMecea CKasbiBaexca a aa npoa^ 
'HOCXHbtx CBOHCXBax kpxanna. 

He Meabipee Bnaaaae OKasbiBaiox apaaieca, a ae PaxopaipaecH 
B pacxBope, ocodeaab aorpa pacxapbi sxax npaMecea pacaonpaceau 
no rpaaapaM sepea, - aapymaa XakaM odpasoM canopiHOCifb Me- 
xannaaecKoro cxpoeaaa. Taa, aanaaae 0,004% cepbi b iktenese 
c MenKHM pasMeppM sepaa (J^^s 8 ) mojkox apaseexa k odpasobaHaio 
aneaKH cynb^apa acenesa aa bcsm npoxflHceaaa rpaaapbi keatpy 


sepaaMa. i , . I . 

IIpaMeca, pacaonoHteaHbie no rpaaapaM sepea, BbisacBaiox 


specb SHeprexaaecKae asMeaeHaa a b cooxBexcxBaa c su 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 1-1 




Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R000500090011-1 





yH<e 6 £uio OTMe^eBOij OKasBiBaioT cyn^ecTBeHnoe BjiHAHae Ha KHHe- 

•naky pocTa sepHa h npeBpanteHHH, a cjieAOBatrenBHO; Ha pesyni.- 
TaTBi TepMHHeckoH o6pa6oTKH h cBOHcxBa MerajuiOB hhh cnnaBOB> 

BunaAeHHe H3 pacTBopa B Htenese KHCJiopona, aaoxa H yrjiepona , 
odycjioBjieHHoe BukepHUcoH npn noBBiineHHBix xeMnepaxypax , 
Bia3£iBaex| HSMeHCHHe MexaHHHecKHx CBOHCXB Hcejiesa — ero cxa- 
peH^e. Asox h yrnepok npn axou bKaauBaiox 6ojiee CHJibHoe bjihh- 
HHe.ineM KHCHOpOS. i 

SHakeHHfl pacxBopHMOcxH h -Koa^^HilHeHxa w^^ysmx aneMeH- 
xa B Htejnese ciiH3aB£i co cxapeHHeM nocjieAHero. ' I. 

; TaK, 6 £ijio| ycxaHOBHeHo [61], hxo Hteneso ducxpo cxapeex 
AaHce npH KOMHaxHOH xeacnepaxype (Ae$opMa^BOHHoe cxapeHHe), 
ecjiH coAepHtakHe asoxa b hcm HpeBuinaeT 0,001 % ; nohoSHoe 
BHHHHHe yrjiepoAa Ha cxapekne ' Ha6nioAajiocb npn 100“. 

Ecjih BpeMH, HoxpeSHoe njiH cxapeHHfl, d6ycnoBnSHO BHakaHHeu 
npQHSBeAeHHfl I Koa^^HakeHxa AH^^ysHH ajieMenxa b Hcenese 
(D) Ha npCAeji pacxBopHMOCXH (g)i xo pasnHHHe bhhhhhh yrjiepoffa 
H £|;3oxa oSycjipBjieno cjienyioHviM. , 

CBfl3b MejKAy Koa$$HAHeHiOM AH^^ysHH asoxa b SKenese 
H aHeprHOH aKXHBaxtHH onpeAenflexoa ypaBHeHHeM 

ji Z)jv = 0,007e-i86oo/»T c^t2ce«-ij j (92) 

IIpeAeji pacTBopHMocxH asoxa b Hcejiese Moate^ 6£ixb onpoAo- 
JIOH H3 ypaBHeHHH j 1 

■■ ^ 'I ■■ ■' . ' ' ■ . 

= 2,33e-533o/«T% aec. ' (93) 

OiciOAa SHakekne npoHSBeAOHHH npn 50” paBHO 

1 I = 1,0-10“® CM^lcseK~^. , 

110^06^06 i HaaoHae ABH AocxHraeicH jiHmb npn 120®. 

UcHOJibsokaHHe BaKyyMa nosBOjiflex nojioHCHxeHBHO penraxb 
aaAaay opraHG|3aAHH npOHSBOACXBa AiHorHX MexaiiJiOB h cnnaBOB 
e BucoKOH cxeneHbio hx kHcxoxsi ox xaKHX npnMec^H^ k^k yrjiepoA^ 
KHCjiopoA, aaox, h BOAopoA- Tojibko npn iHaHHHHk BaKyyiaa mojkho 
HOJiHocxbH) p^ajiHsoBaxb npeHMyn^ecxBa ykjiepoAa k BOAopoAa 
KBK pacKHCjiHxejieH nepoA ApyrHMk ajieMOHxaMH. i j 

BsaHMf^AOHCXBHe yrjiepoAa h BOAopoAa c KHcnopoAOM, pacxBo- 
pOHHBIM B HCHaIkOM MexkjIJie, HpHBOAHX K 06pa30BaHHI0 ra30o6pa3- 
HBix npoAyKXcjB peaKAHH — OKHC^H yrjiepoAar yrojiBHoro i anrHA- 
pHAa, boahhofo napa. GaeAOBaxenBHO, B sxbIx cjiykaHx ][)aCKHC- 
jieHHO HO coHpoBOHCAaexcfl odpasoBaHHOM okhcaob,' Koxopue xoxh 
H HopacTBopki^ B Mexaane, ho b bhao skhakhx hhh XBopA^cx 'ka- 
126 ' , ! - " ■ '7 I- - i . 

' I , : I " I ' 


T»W MokyT naxoAHTbCH b skhakom Mexanae, xaK khk ci^opocxb 
AaneHak hx Mana. : i : 4 ,^TTrtr»n 

GosA^HHe BauyyMa npa pacKHcneHHH yrnepoAOM 
OM oe^cneaHBaei HHSkoe AaBHenne ra 30 o 6 pa 3 Hiax 
eaKAHk H xoM caMBiM nosBOAHex HonyHaxB Mexann 
H 3 KHM boAepHCaHHOM B HOM j^aOTBOpCHHOrO KHCAOpPAa H ^AOMB 
oB-packHCAHxeAOH, X. e. i ^ ^ ^ i I 

TAepoAa H BOAopoAa. , - 

BHAeAeHHO H 3 asHAKoro i 

lexaAAa ra 30 o 6 pa 3 Hiiix.npo- , ' pj 

lyKXOB peaKHHH OKHCAeHHH lips 

TAepoAa H BOAopoAa, ksk 
[SB ecxHO, conpoBo^kAaexcH 
>HHmeHHeM : Moxaniia ox gggg 

i 30 xa. ^ ^ 

B Kaaecxae HAAiocxpa- ^ 

c^HH MOWHO npHBecxH Aan- %.ggggg 

due 0 BAHHHHH CHHWeHHA § ^ 

aasAeHHH OKHCH yrAepOAa ^ POBOZ 

aa HOBBiineHHe pacKHCAH- 0,00pt 

xeABHOH cnoco6HocxH yrAe- poooos 

poAa SiiaroAapa iTOMy, 'iro o ,00002 

iipoAyKX peaKAHH — okhci. o,oooin 

VrAOpOAk — HiOApepUBHO gooooos 

yAaAHexcfl H 3 , . CHCieMH s' - I 1 1 1 ||||| I I j^ Rj 

^^K^HC^txa paBHOsecHH poos ^02 POS oj 0.2 Ofi ^ . 

peaKAHH oKHCAeHHH yrAe- ^ 3yia>ieHm, % \ 

poAa, pacxBopeHHorOBHCHA- J 

KOM HteAese, p-c. 52. SaBHCHMOCxt Meawy paBHOsec- 



Phc. 52. SaBHCHMOCTt Meawy paBHOsec- 
humh KOBiieHTpaaHflMii yraepoAa h KHcno- 
n urnnKnu Hcejiese 


npH AasAeHHH okhch yiTAe- . 1 

poAa,paBHOM i am a iQ0O°, 

paBka 0,0020— 10, 0025. IIpH CHHAceHHH AaBAennH okhch yrAcpoAa j 
SHakeHHe if ocxaexcH 6 e 3 HSMeneHna AHinb npn ycAOBHH yuenbrae- |' 

hhh] 3HaHeHHHnpOH3BeAeHHH 1%;C1- [% O]. Ha pHC. 52 HpeAcxaB- 
Aenk saBH^HMOcTb MewAy paBHOBecmoMH KOHAenTpaKHaMH yrae^o - 1 
Aa H KHCAppoAa, pacTBOpeHHbiMH B whakom HteAese, npa loOO , h |j 
ipkaAHHHHix I AaBAeHHflx OKHCH yrAopoAa. npyrHMHj] CAOBaMp, i, 
3Aecb npeAcraBAena pacKHC^xeAbnka cnocp 6 kocTb yriopoAa ^h ij 
A aBAOHHH opHCH yrAOppAa, paBHOMi 1,0 H 0,1 am', AO h, 1 mm Hg. ^ 
IIah cpaBHeHHH sAOCb ate npHseAena pacKHQAHxeAbH ^a cnocoo- ,; 
Hpcxb MapraHAa; KpeMHHH h aAiOMHHna npn toh ate xeijnepaxype. ii 
JtaK bhaho, 3a caex cHHHteHHH AaBAenna MoatHO yrAppoA CAeAaxbi 
' , . ■ 1': . . ' , ■ ; ' ' ' .M ■ i 127\ 
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K p y w K B - neki. 20 ks; t o i k hi- nent, 150 . 


IIjiaBKH B ne^H eMKo- 
CTfcio lSO K0 6ujia npo- 
Be^eHiii npa ocTaTo«i- 
HOAI ABBJieHHH OKOJIO 

1 MM Hg. IIofloSHoe 
CHHHteHHe flaajieHHH,; 
KaK BuAtio, npaaeno 
K noBumeHHio pacKuc- 
JIHTejIBHOH CIIOCo6uO - 
CTH y^jIepo;^a noBTH b 
CTO pa3. 

Qco6o caenyeT ot~ 
MeTHTfe, BTO 3HaHeB|He 

npoH3BeAeH0H r%ci- 
•f% O J, H 3 MeHfleTCH B 
flOBOjiBHO yakax npe- 
ABJiax. ■ 3 to yKasjbi- 
Baex-Ha to, bto b 3thx 
ycjioBHHx yrjiepoflflB- 
JiflexcH 6ojiee OHepru n~ 
b^im pacKHCjiijiTejieik, 


co“epKr?;^e 1% 

“tf So" «H«Koro Mera^Ma; 

VTO aacTt KHcnopoAaf yMOTBTcaS Baao S?"" oSMCHuTa tom, 


y:' 


Ha6jIK}ABCTCfl 6£ICTpBlH pOCT BBIBJiaBKH MOTaJIBOB H CnSkBOB B 
npoMUBiJieHHBi'x BaKyyMHBix nenkx. . i ' i 

Ecnn eiBB AeoHTb nex HasaA nppMBiniJTeHHue BaKyyMHBi^ ycxa- 
BOBKB 6 £ijih peAKOCTbio Ha MexajnJijyprHBecKux sasoAax, a jnpoH 3 - 
BOACTBO MexanjiOB h cnaaBOB c nplHMeHeBueM' Banyyiaa hcIbhcah- 
■ nocB KHAorpauMa:MH, to xenepi,, mu HeAaJieKH ox xoro BpeMenn, 



a ia 20 30 w 


^ 20 30 W SO 
BpeMU Oudep^ku noO Oa/cppMOM / mum 


Phc. 54. HsueHeBHe coAepHcaHBH C, O, S npH BUAepHtKe M.eia.’iaa 
BOA BaKyyMOM [62]. I ■ ' 


KorAa BaKyyMHue I ycTanoBKH SyAyr HCnojiB30BaHu npn npoHSBOA- 
ctbg coxen xiicaq xopH MexaAAoa h cnAasoB. I | 

Hawe HsnOHcfeHu peayBBTaxu jiHmi, HOKOTopux HCc|JIeAo!BaHHii,• 
i oTHOCHmaxcH K ycxaHOBjieHiiio MexdAOB noAyBeHHH Mexa^jiOB ;h 
cn:|iaBOB B saKyyMe h onpeAeaeHHio bahhhhh BaKyyua pa bBoncx- 
Ba CTaaen H. cnjiaBOB. i | 

SHaBHxejiBHoe KOBHHecxBo HccAeAOBaHHH nodBHtaeHp ycxanoB- 
iieHHio MeTonoB nojiyBCHHH HHCxpro asenesa h HsyHeHHip cjBoiicxBi 
HbcjieAttero. ' , . , ' ■ ' ' ' f 

, Ha OCHOBO HpHMeBeHns B KaaecTBe ncxpAHoro MaxepHa Jia Ptojk- ^ 
HteHHBfx B BOAopoAP ^PBiyeK JKOJiBsP, nojiyHeHHUx npii ajteKxpo-i 
JiH, 3 e H 3 paGXBopa ^ByxAopHoro weaiesa, h aaxoM hx. nnaBAeuuH 
B BaKyyMP HAH CHeKa|HHH B aTMOC$epe BOAO^oAa noAyqeHO ikeAeao,, 
coAepatamee npHMecH: 0,00001 %rAl, 0,00005% Be, 0,0000oi % Ca, 
0.000021 %Go, 0,000041% Cu, ' 0,000011 % Mg, 0,00001 % Mn, 
0,00003% Ni, 0,000005% Pb, 0,000037% Si, 0,000005%' Sn, 


.1 ■ 


1 
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0,00004% TiJ OOmee coAepHtaune npHMeceH b btom meneae kHHce 
0,000311% £631. |U . i 

:,Z^ByxcTyneH4taTMH MBTOA nony'ieHHH TOcxoro Hteneaa pSspa- 
QoTiaiH B ((National iPhyaicfil Laboratory)) [64]. Saocb niBeACKQO H{e> 
jieso no^^epraioT nepOnjiasy CHaBaiia b OKHCjiHTenBBOH aTMolc^e- 
pe,i| aaxeM B, BaKyyMO. HepenJiaB Be^yx b KopyHAHSOBsix xarjiflx 
c MarHHaexoBOH aacEinKOH, HarpoB xoKaain BucoKcin Bacxoxu. 

OKncjiHxejiBHyio nnaBKy Be^yx c nejibio OBHineHHfl SK^eaa 
ox yrjiepoAat h KpeMHHfl, cimJKaH npn bxom: coAOpHcaHHO yrjiepona 
AO 0,002 %|. I 

B peayjiBxaxe pacnjiABJieHHH oKHcneHHOro Hteneaa b axMOc- 
4>epe BOAopp)|^a H nocjiOAyioiAeH bbiaopbckh nmAKoro Hte^eaa 
b BaKyyMe Mexahn oBninaiox ox KHCjiopc^Aa. ' 

noayBeBjHbe xaKHM obpaaoM Hcejieao coAopACHX nprcMecH (cpoA- 

HHe3HaBeH0H):O,OO2— 0,004 % G, 0,002— 0,0003 % Si, 0,004% Mn, 
0,004^0,006% S, 0,001% Pn,ax, 0,001 —0,002% i Qu, 0,001% Al, 
0,05—0,07 Nil, 0,001% Cr, 0,001— 0,002 o/o 0, 0,001—0,002% N, 
0,000005% H. ^ i ' 1 

B BaKyyMHOH nenn eMKOcxbio 2 Kr b KopyBAHaoBiix xHrnf x h 
B THrjiHx' H3 OKHCH MarBBfl npH pa3peH(eBbB AO 10“°|MM Hg a pe- 
ayjibXaxe nepenjiaBa Kap6oHHJibBoro Hcejieaa nojiyBeBO Hcejieab co 
CJieAyK)^^HM coAepwaBseM npHsiecen (xaOn. 22). 

( Ta6 JIHBH 22 


3aeucuM0cmb codepoKanun. npulteceu e xeejieae am juamepuajta rnuejla 



CieneHb BHcxbiH sKejieaa, Kan bbAbo, aaBBCnX oX MaxepHana 
THrjiH, B KOTopoM bcymecTBjieH iiepeimaB KappoHBJibBorp Hcajiesa: 
6 ojiee HHCXoe Hceaeao npjiyBeHO b xhfjihx h 3 okbcb MarnnH 
£61 ]. E^acKOjibKo AaHte HesBaHBxeABBoe BaMeseBne coAepHcasHflnlpH- 
Mccea oKaaiilBaex BjiBBBne na ajieKxpbiexBHBecKHe cBOB(ixBa Hte- 
Jieaa, mohjbo cyAHXt no pepyjitxaxaM onpeAene^H HaMeBeBnfl 
aneKxpoconpoxHBjieHHH; Hteneaa. OxHOineHHe bJieKxpoconppxH^e- 
hhh npH 18°G (291°K) K 3 JiekxpoconpoxHB 3 ieBHK) npn — 25 i 3 °G 
(20°K), T. e. ; Rgg ^jra 6 onee BHCioro wenesa, BbmnaBjieB- 
Horo B XHrjie na okhch MarpnH.cooxaBJiflex 140 , a[ a^h BBinjiaBJieH*’ 
Boro B KopyitAHaoBOM XHrjie — SL ' ■ i |i 

npaKXHKH B£innaBKB nernpoBaBBBix cxajien mvieiox snane- 
Hne peayjibxaxii, niOjiyBeHHue npn HayneBHB bbbhhhh nepennaBa 
i ' I i ' ■ li 


Sanitized Copy Approved for Release 2010/07/14 


Ba B BaKyyMe na CBOHCXBa BHCOKOxpoMHCxoro ^eppnxa (Hceneao, 
coAepwan;ee 25 % Gr) £65]. B axon HccneAOBaHHH 300 — ^500 a 
BHCOKOxpoMHCXOH cxajjiB, BBumaBneBBOH' B aaspACKHX neiax, 
nepennaBiiHjra: b Banyywe b xhfjihx h 3 okhcb Oepnjijrafl, riiHHoae- 
Ma H OKHCH MjaTBHH. i 

I ' lIpH nepennaBe coAepJKaHHe yrnepoAa b cxann CHHJKanH Ao 
0,002 — 0,003 %, npHBeM i B MarHeaHXOBEix xnrjiflx axoS cxenenH 
oSeayrjieposKHBaBHH AOCXHranH npn AasjieHHH 1 mm Hg; 6 ojiee 
MeAJieBHO mno oSeayrjiepojKHBaHHe b xnrjiHx na raHHoapMa. 
AaHce npn AasneHHH 0,001 mm Hg. ‘ ^ ^ I , 

IIpH nepenjiaBe b xiarjiHx na okhch 6eppHJiHH h rjiHHO'aeMa; 
CHHHceHHe coAGpHCAHHH yrjiepoAa conpoBO)KAaj;iocb xaKSKe p«^H^^er 
HHPM cxanH ox KHCJiopoAa, X. e. b peayjibxaxe yAaJieHHH! oIkhch 
yraepoAa, pbpaaoBaBnieHCH npn BaaHMOAencxBHn yraepoAaj cIkhc- 
aopoAOM, cxaab OHHmanacb ox ynoMHnyxutx aaeMeHxpB. : | 

llpH nepennaBe b XHraax na okhch MariBaH oSeayrjiepojKHBaHHe 
HP cOnpoBOSKAanocb OHHmeHHOMi cxajiH ox KHCJiopoAa; b axHXj^xnr- 
jiax nejibSH bfiino nojiynHXi, cxani., coAepatamyio hhiko 0 f 01 % i 
KHC nbpoAa. Ohpbhaho, H npn noponJiaBc b THrJiHX na okhch MarmiH 
yrjiopoA yA 8 ( 5 ?®'i'CH Bj bhap okhch yrjippoAa, ho hochoahhA o 6 pa- 
sypxcH HP aa^^CHPX BbaHMOAPHCXBHH yrjiepoAa c pacTBopPHH^i b 
CX aJlH KHCJIOpOAOM, a C OKHCblO MarHHH IHraH. KoHHPHXpaHHH 
noBppxHOCXHp aKXHBHoro yrjippoAa b MPcxp KOHxaKxai-JKHAKb 4 cxa- 
jiH CO cxeHKaMH xHrjiH BHCOKaa, sAPCb nbJiyHaei ipaaBHXBP pea|Kii;HH 
MPHtAy yrAPpo;n;PM|H pkncbio MarHHH, hphhpm npp;];yKiiaj)PaKAHH — 

OKHCi. yrjiP^OAa h Marnnii yAaiiHioxcH hP 3ohb| poaKAHH. ; Hobbig 
HopHHH y rnepoAa ^ AH 4 > 4 »yHAHpyH)X; na noBPpxHocxb Mexanna h 

SAPCb Bcxynajox Bt) BaaHMOAeHCXBHe c, okhcbio MaranH. TjaKHM 
oSpaaOM, CXPHKH THFAH H 3 OkHCH MalHHH HBJIHIOICH «HaC 0 |cOM»j 

oTKaHHBaion^HM yritepoA h 3 cxajiH, Marann, BOCCTaHOBjuPHHBiu 
H3 OKHCH, MarHHH, yjiPxyHHBaexctt BCjieACTBHb Toro, hto yfipyrocxb 
pro napa inpn xpimopaxypax cxaiiPBapeHHH , BucoKaA,] npaK- 

THHPCKH oh HPpaCXBOpEEM B CXaHH. GjIPAOBaXPJIbHO, MarHHH HP 
Bcxynapx 'b!o BaaHMPAeHCXBHO c KHcnopoAOM, pacxBoppHHHM b 
cxajiH, He ! pacKHcnjieT ee h nOaxbMy obesyrkepoHoiBaHHe b xiir- 
jiax H 3 OKHCH Marnnk HP conpOBcjatAbexcH oTOmenneM cxaiiH ox 
KHCHOpOAa.j ' I - L i 

lB XHFJipX H3 OKHCH 6epH3ljraH H rjIHHOSeMa XaKffiP BOpMpHtHM 
BaaHMoneHCXBHP yrAppoAa cxajiH c/axHMH OKHcnaMH, obpasbBaHne 
npn 3 x^ okhch yrnepoAa h ee yAaJiPHHP, ho BpccxaHOBJieHHBie aJiio- 

MHHHH H SepHHJIHH, paCXBOpHflCb B CXaJIH, paCKHCJIHH)X ee, H, 
']|'aKHM oSpaaoM, obesyrHepoHtHBaHHP b Pxhx ycnoBHHx conpoBoac- 
AaexcH chhhcphhpm coAPpHtaHHH KHcnopoAa b cxajiH.i . | 

- ’ B. peayjiBxaie nepenkaBa BHcoKokpoMHCxoH cxajiH b saityyMe; 

B xfojiax H 3 OKricH 6 ej)HJiiiHH H IrjiHHoseMa GtiJia snainxeiibHO 
yjiyknieHa I yAapHaa BasKOCXb cxann. i' 

. ; I, - 1 . I ' : ^31 
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OTOmenaio npH nepenjiase b BaKvvMe ot yrnenona 

npcjieaaKanKH c 1200° bKaaajiaci. ycTo&- 

«°’'®P«PH«Ta>IJIHTHOH KOpp03HH. HepenJiaB B BSKV- 

S CTan/npH nepeMei^ 

neHH oKwrnail? ^ ^wnnaBjieHHaa B oOutooh 

KvvMe n^:!rs TennocMen. nepenaaBaeHHaa b Ba- 

KyyMe 1— nocae o — 14 TenaocMen. 

nemfi^B^man^ ®ofleB««aHHe Kucaopofla h HeMeTajMHaecKHx ij^tjiio- 
n Inn GTaab 6Hjia iBHHJiaM^a 

a saxeM « ochobhoh 

a aaxeM 6 Hjia nepejiHTa B BaKyyMHyio neat, b kotodoh h 6 HJia 

OKO-’io nojiyHaca. HsMeHeHHH JofleScaHHH 

B ** ueMeTaaaHaecKHx BKJiioaeHHH n^HB^nenH 


1 f I Ta 6, ji ima 23 

B.iunHue ebidep^^Ku e eaKyy.ue Ha codepoieanue KucMipoda ' i i 
en^^Heimu a tudpuKonodmunnuKoeoii cma:id 


nokasarejiix 


^asaeane B neTO , mm 
?clri> ] 


lIpoAoajKHTejiiiHdcIri. BEiAcparKii b BaKVVMoi^ 

MHH . . . . . . .j _ ! _ ’ 

I GoaepataHHe KHcaop^aa ao BwaepjKKH^ yo 
CoaepjKaHHe KHcaopqaa nocae BbinepatKai % 
CoAqpJKaHiie HeMeTaajiHBecKux BKBioHeBHB 
ao BUflepat^, % . 

CoaepBcaHHe HeMeTaaaH'iecKiix BKJiiO'ieHnja 
Bocae BtraepHfKH, % . . . . . . ; , 
CBBH«eHHe coaepataHHH B cxaaH yraepoaa 
npn Buaepj^Ke b BaKjyMe, % . , . 


0,0033 

0,0010 


0,0028 

0,0007 


0,0140 I 
0,0 SP 


^ 'I . I ; , - ■ i , ^ , 

HenpoaojiHtHTeaBHaa BuflepHlKai CTajiii npi ox- 
HocHxeaBHO HeBHCOKOM paapeweHHH oSecne^jia uSeHne 
KHCJiopofla B mapHKpnoflniHnHHKoboH cxajiH B ixpH- 

SS 5'"''“™“r '='>®P»‘a™* >eMeTaW 

^ AHajioraqHoe ;HceiiefloBaHie ,6 hjio BHnojiHeHO npn InepenBaBe 
mapHKonoflniHnHHKOBou cxann h ee BH«epHCKte b OoLej ril^oKOM 

7.?5>! r. . . : . I -I m:-' 


saKy^j^e] [66]. Cxani*, BunjiaBjieHHaH b MapxeHOBCKOH ne^H c khc- 
jiOH $yxepoBKO^ H^B nyroBOH — c ochobhoh 6iaiia nepenjiaBJieHa 

B BHCOKOBacioxHOH HOHH B iHrjie H3 3JieKxponaaBjieHHOu Marne - 

3 HH, BBinepHcaHa B BaKyyMe h oxjmxai hoa J iaBHeHneM 2 - 10 "^jwji€ Hh. 

ll3MeHeHHe coAepwaHHH oiflejibHMx ajieMeHTOB b cxann ^ pe- 
Ta^^*24 ^ nepenJiaBa .B BaKyyMe xapaKxepHayexcH ^itaHHUMH 


Ta 6 jiHKa 

HaMeHCNue cocmaea mapuKonoduiunHUKoeoU cmoJiu 

o. peayjfbmame ee nepenjtaaa e eaKyyMe ' 


1 

i Coneparaaae, % > I 


Tan neaa 

C 

! Mn 

1 O 1 

N 

BecnjiaB- 

V ) KH , KZ 1 

MapTeHOBCKatineBB c khc- 
1 aoH ^yxepoBKOH . . . 
J^yioBan neab c ochobhoh 
^ Ay^xepoBKOH . . . . . 
Maji TeopBCKaa neHB c khc- 
a>H ^yXepoBROH . . . 

1,01 ' 
0,96 
1,01 
0,97 
1,06 
1,03 

0,31 i 

o 7 o 5 

1,06 

0,05 

,0,40 

0,41 

0,0023 

0,0001 

0,0040 

0,0002 

0,0024 

0,0004 

0,0067 

0,0025 

b ,0099 

0,0026 

0;00707 

0,0045 

1 1,5 

1,5 

26,0 


n p H M e a a H n e. B racBHTeae:- 
B saaMeHaTeae — nocae nepenaaBa. 


, ao nepenaaBu, 


Co^ep»aHHe ,B ciann KpeMHHH, $pc$ppa, cepw h xpoMa xuKJie 
) nepenjiaBa ocxaiipcb HenaMeHHBiM. Oco 6 o dnejiyei oxmgxhxb ana- 
^ HHTB^Hoe CHHHceHHe coAopHcaHHH B cxajTH MapraHpa BCjieacxBHe 
;erO;;HCnapeHHH: ,i! 1 > ■ 1 

B pjiaBKe BecoM 26 m coflepataHHe axoro ajieMenxa ocxajibcB 
HeHSMCHHUM, xaK KBK $eppoMaprkHeii( 6 mji BBeffea b ffinjcKyio cxaiab 
jramb sai HHXb N^nyi ao ee SBiriycKa b naaoHtBHHy'j x. e. BpeMa 
fljiH HcnapeHHfl 6£ijio HeRpcxaxoHHo. i ’ 

SjieKipoxexHHHecKHe CBpHCXBa xpanc^opMaxopHOH cxajiHj 

KBK HSBeCXHO-, B OCHOBHOM OnpejnejIHIOICH , nOMHMO r.njrfe pi KnTTiTCT 
B cxajiH KpeMHHfl, HajiHHHei^i xaKHx npHMeceH, kbk yraepo;^, 

^oc^op, cepa, KHcnoppH, asox h Bo^opo^Et. : B nocjie;iHee BpeMH 
kaHecxB O xp aHcjEopMaxop^OH cxann 3 HaHHxein>HO HOBBiiiieHo 3 a 
cnex ynymaemn npoi^ec^cpB ee BBinnaBKH h nocneayron^eH o 6 pa 6 oi- 
, KH,. oj(^aK,o k CBOHCXBaM 3 xoh' cxaJiH npeAi>HBJiHK>xcH emeiOojiee 
BUCOKHe i XpeSoBaHHH. i ' ' j ' 

Biitjio HsyneHO BjiHHHHe BtniJiaBKH xpanc^opMaxopHOH cxann 
1 B BaKyy^Me Ha cocxaB n pe^ coBoncxsa [ 62 ]. UccneffOBaHHio iSbinn 
! HOABeprHyxii flBe rpynnti nnaBOKt OAHa,-- nnaBKH b oS^hhoh 
BM coKOHacxoTHOH neqn, ApyraHi— nnaBttn, BmrnaBnfeHHkte n 

10 A . M . baMapaa , i 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 1-1 - 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 ' 


OT^HTue B MKyyMe. ^asneHHe b BaKyyMHOH nenn 6 £]!.)io b npejnejiax 
15 — 5 MM Hg. XHMHHecKHH aHajiHB CTajiH naiaaoKl nfic wy rpynn 
npHseABH B TaSji. 25. ! 

[ ii ^ TiaCa'HBa '^25 ■ 


XuMUHecKUM jcocmae mpanD^opMamopHoU cmaau 
' ( nocjie ehinjiaeKu ) I i 


BaKyyMHaa neai> 


3,50 0,040 0,017 0,005 
3,53 ; 0,040 0,027 0,013 
3,24 6,030 0,018 0,012 
2,75 0,030 0,0l8 0,007 
^,63 0,025 0,018 Q.ojRS 
6,12 ^0,015 0,036 0,0^3 ' 
2,92 0,620 0,036 0,035 
3,35 0,020 0,037 0,026 
3,53 0,020 0,033 0,0'23 


I KaK cjieAyeT h3 abhhbix TaOji. , 25, npa BunjiaaKe li BaKyynie 
nojiyBeHa cTaJit c 6oAe.e HojaKHM coAepjKaHHeia yrjiepOAa; OAHaito 
BCjieACTBHe OTcyxcTBHH ntJiaKa b BaKyyMHOH neHHi c^AepBcaHse 
cepH a ^oc^opa b ctbah a^OH rpynnH nJiaBolK noEiBimeHHoe. 

Gahtkh o6eBX napTBB 6 buih npoKaxaHEi aa jihct TOjjutQHOH 
0,35 MM npH. .c66jik)A6bhh peatHMaj, ycTaHOBaepHoro A^a a|rofi: 
CTajiH, B peayABTaTe npoMaHcyTOHHHXj OTHtnroB npa npoaaTKe 
H OKoanaTeABHoro oxatHrai, b ctbah chhsh'aocb coAepacaaH.b yrAe- 

py>Aa, cepBi H ^oc^opa, ho ciaAB, BBniAaBAeBHafl b BaKyyMe, h v 
HOCAe OKOHaaTeABHQro OTJKHTa xapaKTepnayeTCfl 6oAee aasKHM 
coAepjKaHHeM yrAepoAa ^ a 6oAee bbicokhm — cepik h AocAopa 
(Ta6A., 26), : I, I . | ^ 

BAHflHHe MCTOAS^ BBmAaBKH Ha 3AeKTpOTeXHlaEHecaHe CBOHCTBai 
TpaHC^OpMaXOpHOH pTBAH BaTTHBie HOTepH H MarHHTHafl aHAyK- 

aaa; — npeACTasABHo b xaSa. 27. 1 ^ , | 

BaxTHBie HOxepH xpanc^opMaxopHOH ciaAH, BBinAaBAe'HHOH 
B BaayyMe, na 15—25 % HHHte noxepB axon cxaAH, sbmAaBAeHHOH 
I B oShAHOH aHAyKaHOHHOH nG^H. } ^ 

KaKH© 3.arpH3HeHHH, ^pHCyxcxByio^^He b cxana, oaaGaAa BAkH- 
HHe Ha ee cBoucxBa? 1 ' i' . 1 I 

B ixaOa. 26 6biao apHBeAeao cyMMapHOG poAepataHHe b cxaAH 
yrAGpoAa, CGpBi c ^oc'^opa. Haa bhaho, cxhab, BilinAaBAGHHaH 

B, BaKyyMG, B OdABHIG^ CXGHGHH SarpHdHGHa aXHMHl npHaccAMH. 

134 , ' ' ^ 


TaSainaa 26 


BaKyyMHaa nent 



Co 

z;ep7KaHi] 

c 

s ■ 

p 

0;6i4 

0,008 

0,003 

0,010 

0,007 

0,003 

0,012 

6,010 

0,005 

0,014 

0,008 

0,003 

0,013 

0,010 

0,003 

0,006 

0,01c 1 

0,008 

6,008’ 

0,014 

0,008 

0,010 

0,010 

0,008 

0,008 

0,012 

0,009 


Ta6 Jiiiaa 27 

i BammHue npmepu u Maemimndit uHdyitima 1 



mpauc^opMamopHoix cmajiu , ■ \ 



XanneiH j 

jfo GjieKrpoxexHa’jecKHe cBoficrt 


aea 


P.. 1 -P.s ( B=. 




1 1,18 2,75 15 500 

16 700 

OSuHHaH ne^b 

2 1,00 2,30- 15 400 

i 16 500 


3 1,10 2,50 16 500 

1 17 60) 


4 1,00 2,20 16400 

171 

300 


5 0,90 J 2,05 16 500 

1 17 600 


6 0,74 0,67 16 700 

1*17 800 

BaKyyMHaa noHb 

7 0,85 1,76 16 600 

.1 17-1 

700 


8 0,80 1,78 16 400 

17 500 

■' ^ .1 

9 0,77 1,70" 16600 

1 17600 \ 


CAGAOBaXGABHO, GCAH yFAGpOA, CGpa H ^OC^Op H OKaSMBaiOX BAHH^ 
HHG Ha 3AGKxpoxGXHHqecKHG cBoHCXBa cxaAH, xo HG pGHiaioniGe., j 
IIpH HSyHGHHH HGMGXaAAHAGCKaX BKAIO>IGHHH B CXaAH, CBOHCI^ 
1 3XHX BKiHOHGHHH H HX paCHpGAGAeHHH B CXaAH MOHtHO 6£lAO HpGAi 
nOAaraXB, HXO.,3AGKXpOXGXHHHeCKHe CBOHCXBa cxaAH; B I'OCHOBHOia 

3aBHCHX ox co;|GpH<aHnfl b hgh KHCAopoAa. B xa6A. 28 ttpHBGAGHtq 

COACpHCaHHG a'HCAppOAa, BOAOpOAa, asoxa H HGMGraAblHHGCKHxj 
BKAK)BGHHH;B cxaAH HCCACAOBaHHHX HAaBOK. i' | 
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CodepsKanue e cmoAu taicjiopoda, vodopoda, aenma, 
u HeMemoMUHecKitx vKMto'ieHuU. 





C.oAe pataane, .’V, 

» ' 1 

Xnn neTO 


o 

H, ' 1 

N 

BeMeTaji-r { 
JiBHecKnei 
BKaione* 1 

OOEraHaa neni. 

1 

0,0192 

0,0002 i 

0,0056 i 

0,039 . 

2 

0,0177 

0,0003 

0,0030 1 

0,034 


3 

4 

0,0195 i 
0,0145 1 

0,0004 1 
0,0003 

0,0044 i 
0,0048 

0,050 


5 

0,0182 1 

0,0002 

0,0028 I 

0;038, 

BaKyysmaa neat 

' 6; ^ 

1 0,0019 

0,00005 

0,0028 

0,0042 

7 

0,0026 

0,00005 

0,0042 

0,0070 


8 

i 0,0022 

0,00005 

i 0,0037 

0,0050 


9 

0,0025 

1 0,00005 i 

0,0028 

0,0050 


CoAepHcaHHe asoia b ciajiH, B£in;aaBjieHHOH KaK b o6£tqHOH ne?H, 
tbk h b BaKyyMHOH, npaKTH^ecKH OAHHaKOBo; pesKO CHHHceHO 
npn BKoiAaBKe b BaKyyMe coAepHcaHHe b CTann KncjiopoAa h bo- 

flOpOfla. ECTeCTBeHHp, bHBMCeHBIO COAepHCaHHH KQCJIOpOAa B CTaJIH 

cooTBexCTByreT ir yMeHBmeHHe exeneBa ee barpflSHeHHH HeMexan- 
JIBBeCKHMH BK^IOqeHHHMB. ' 

CocxaB H xapaKxep HeMexajuiHBecKHx BiltiiioBeaHH b xpalHC^op- 
MaxopaoH ciasiH xaK»e o6ycjiOBjieHi>i mpxoaom ee BBinAaBKB. 
13 cxaJiB, BBniJiaBJieHHOB b o6i>ibhoh b^bb, HeMexajiJiBBecKBe i BBmo- 
BeHBfl, 'KaK BOKasaHO Ha pac. 55, ay jnpej^CTaBjieHu mchkhub aac- 

XHBaMB^ CHBBKaiOB C BBICOKBM COAepHCaBBeM rjIBHOaeMa ox 

o2 flo.ap%rHeMexajijiBBecKHe BKJnoHeHBH a cxajiB, BBuiJiaBjieHHOB 
B BaKyyne (pnc. 55,d) Bpe^cxaBneHsi KpynBUMB BacxHBaMB chjih- 
KaxoB, c BucoKpi coAepHcaHBeM KpeMHeseMa — ox 70 no 95%. 

CocxaB BacxBB neiaexajijiBTOCKBX BKHioBeHBB o6ycjiOBBB b bx 
MarHBXHBie CBOHCxBa: aaoxami BKJiioBeHBB, BHAejieHHuP npH 
aHOflHOM pacxBopeHBB cxajiB, BunBaBjieHHOB b o6£iHHOBi neqa, 
oKasajiBCB ^MarHHXHUMB; HaoSopox^ . B£i;tejieHH£te b 3 cxajiB,' bej- 
TiJiaBjiCHHOH B BaKyyMe, 6 ^jib HeMarHBXHEi. i , 

XapaKxep HeMexaJiJiBHecKHx BKJHoaeHBB OKasaji nnannae b 

•Ha paaMep sepaa: cxajib, BHtnHaBjieHHaH b Banyyae, KaK noKasano 
Ha pBG. 56,d, KpynHoaepHHCXaa, rpaHHBa Meatay sepnaMB HBCxaH; 
ctrajib , BbiBHaBjieHHafl b oObiaaoH bobb, HMeex Heo;^BopoAHBiB pasMep 
>3epaaj HO Boodn^e sepHO b hob Oonee MenKoe, tom b cxajin Bany- 
yMuoB HJiaBKB; Ha rpaHane Measay sepaaMB HaSnioAaexcH ckonjie- ^ 
HBe 3arpH3HeHHH (pHC. 56, 6). I ' I 


HaBoaKOBHoe. BEime ABJiflexcH AOKasaxejibcxBOM Xoro, axo ^o- 
AepHCaHBP KBCBopoAa b xpanc^iopMaxopHOB . cxaJiB OKaa^aex 
cymecxBeHHoe BjiBHHBe i Ha ee sjieKxpoxexHBTOCKBe ^ CBOBCxsa; 
8X0 B cooxBexcTBBB c BKcnepHMeHTajibTTMMiT AaHHbiMB npeACxaBBeHO 



Pbc. 55. BKaKtTOHHH b xpaac^opMaxop- 
aoH crajiH, BunaasneaHoa b oSuhboh 
neaH (a) h BunjiaBaeaBou b saKvvHe 
{6) X 100 [62] ' 


Phc. 56. Sepao TpaHC^opMaxopaoB 
cxajiH, BunjiaBJieHHOH ,b saRyyMe 
(a) H BunaaBjieHHOB b oOutoou 
aeHH (6) X 100 [62] 


Ha pHC. 57. IloBbinieHBe coffepHcanBH KBCJiopoaa BbisbiBaex'OHn- 
HceHne HaaajibHOB- b MaKCBMaabHOB MarHBXHOB npoHnnaeMocxH,- 
yBejiBBBBaex SBaTOHBH KoapBexBSHOB cbW b Boxepb Ha FBCxepe- 
3BC. IIocHeAHBe OBpeAeHfliox b BaxxHbte noxepB, x. e. noBbnneHBe 
coAepHtaHBH KBCHopoffa BBisBiBaei yseBBTOpBe BaxxHEix rioxepb 
TpaHC^OpMaXOpHOB CXaHB. > I 

. IIJiacxHHHocxb xpaHC^opMaxopHOB cxajiB,. ,BfimjiaB3ieHHo2 
B BaKyyMe, Bunie nJiacxBHHOCXH cxajiB, BbniJiaBJieHHOH b o6£iaflOH 
, . - ' ' ■ ■ ' ' ■ . - . . i'.! 235” 
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_ . BHpeaaHHBie aa jihctob cxann, 'BfioiJiaBJieHHOH 

j B BaKyyMHOH jieHa, BstAepHCHBajiH of 12 no 24 fhSob ' a hs ctbjtw 
BH imaBaeHHOH b o6uhho& ne™ - ox 4 «o 12 ’ 

HecoMHenno, aa ctox BBniJiaBitH b BaKVVMe mohcho bfiaTOxejTT.- 
arieKxpoxexHH-aecKHX cnjibaoB bjBHCoKHM 
coaep^aHHeMj HHKejra h apyrnx aerHpyiojUHx aMesieaxoii. 





aep?nf M ““S’ 

neoSxoflBMo nojivBHXi, Mexajiji^c cxajiea, Korfla o6bi«[ho 

Cea 3HaTOxejifcHBix noxenj. rrnii a>i» coffepataHHeM yrjiepbfla 

Ipeipaae wax otxosob a ayroBsK nS 

Taie KaiK SHaBBixejijbHoe nmnL^nTxar, ® KHCjiopo^a, 

OKricjieHae yraepona h CHH»aPT '^^’““ppaTypu, o6ebneHHBaex 
BBierpiBS hbLc S”’’ %'=>'»=*» xpo«a. 

MenenneM KHCjiopofla,^?BnaS^H ^ c npa- 

HO Bce we nenoerS^oM f 

XpOMHCI2^^?a^^H^H’ciJSSL°0S’ BHCOKO- 

H npH OTHc^caxeLHO H™rxeMXaT^^^^^ 

yraapoB,. ^acBopsHBoro -I Z>o;i^i;SS”S.S^ 


Ttteneaa, npeflcxasHTt [67] ypaBHeHaein 

CrO(,)4-[Gl = [Gr]+GO(r),- 
, a aaSHCHMOCXt KOHCXaHXU paBHOSeCHH 9TOH peaKUHB 


K = - 


3 l?/oGrl 


1%C1 

ox' xeMnepax ypEi y pasHeHHeM 
J,46, (94) 


I TO MOWHO BBraHCJIHTB KOH- 

i BeHTpan;HH> yrjiepoflia, na- 
xoj^fliperocH b paBHOBecHH C 
XpOMOM npBpaSJlH'IHBIX XOM- 
nepaxypax H A^BjieHnn okh- 
CH yraepofla. PeayjibxaxH 
noffloCnoro BioHHCJieHHfl rpa- 
4 >HHecKH npeACxasjieHBt iaa 
pac. 58 a 

j BaKyyMHBie both no^y- 
I HHHH mapOKoe npHMeHe:^e 
B | npoMumjieHHocxa ahh 
apoaaioincjXBa ; aeKOxoptix 
cnaaBC|B c secBMa aaaimM 
/ coffepHcanaeM yraepo^a ny- 
xeM pa^aHapoBaaala bh- 
coKoyraepoAHCTEOx cnaaBOB 
ox yrjiepOAa. Ha $eppo- 



Phc. 58. SasHCHMOCTH Measly paBHoaec- ; 
HUMH KOHaeHTpaaaaMu yraepoM h xpoMaf, 
npH pasjiHWbix xeMnepaxypax h 3aBJie-|i 
- ! HH0 OKHCH yxaepoM [671 


cnaaBHOM sasoAe «Eiecromet» ^eppoxpoM c coAepHtaaaeM 0;01 — r 
0,03% yfaeporia aoayraiox nyxeia OKHoaenaH' yrJiepoaa bhcoko-! 
yrjiep;OAHCToro ^eppoxpoMa KHCjiopQAO^ KpeMBteaeMa I 68 ]l f, 

BpaKeTH, aaroxoBaea^Bie aa aopomkoB Bucokoyrj[epoAHCTorO| 
4>epp4xpdMa a KsapAaila, BUAepHiaBaiox B BaKyyiinoa aeaa,} 
He I ao^oah GHJiaB , AO JKBAKoro cocxoHHaa, a xaraiM cdpaaoM no 4 ; 
jiybaijjT $eppoxpOM ^ yKasaHHbiM coAepjKaaaeM yrjitpoAa a norj 
R Knn iRHHT.TM coAepHcaHHeM kpeMHHH a _KpeMHe 3 eMa. IIpHMeHeHael 
axoroj i^eppoxpoMa HoaedaHex BunjiaBHHXB B AyroBH c n^Hax ae-j ‘ 
pwaBeioatae cxaJia, coAep}Ka^^He ae Bwaie 0,03 % yrjKspoAai, x. 6*1 
ycxomaBMe npoxHB HHxepKpacxaajiaxHoa ’KoppoaaB, npa OTcyT-| 
cxBad B axiiix cxaaax ^axana aaa hho 6 bh. HoBwnieHHoe poAOpsKaan^ 

B ^eppoxpoMe KpeMHHH a KpeMHoaeMa, no aanBaenaio aMepaKaa^' 
■aeB, ae HBJiHexca apenaxcTBaeM ahh aoayaeHHH HepHcaBeioata^'. , 
cxaaea c oCurhbim a^h axax cxaaen coAepsaanaeM Kj|eMHHH. ' ' i 

i ■ ■ ' ’ . 753 ■_ 


i ■ : r' V^ T-- ff-- ; i; 
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yc^oBHflx onpofiotiaH aHajiora^H motoji 
nonyHe^ma b |BaKyyMH0B ne^ hs BBicoKOivrjiepoAHCToro AepDo- 
co«ep«aHHeM h h KpSa. 

nnrfS.™ “ A “‘aiep^a^a 6 hji HcnojifcabBan BHcoK<^e- 

poAHCTBiH ^eppoxpoM. CoAepHtapBe yraepOAb, xpoiia h kpeMBHH 
B HCXOAHOM lieppoxpoMe, noayaeHHou B BaKyyiiHOH neaH^’ xapa'K<l 
Tepnayerca AaHHioMH, npHaeAeaHsai b ±a6a/ 29. ’ ^ 


Tabaaqa 29 





ConeiBKanae; 

a 


: onuTa 

^eppoxpoMe 

j ® CeayraepoflHCTOM pepjtozpoue 

1^' .. '■ 

C 

\ \Ct 

1 c ■ 

, Cr 

SI 

: 1 

; 


■ 


0,020 

72,50 


' '' ^ 



1 1 


0.020 

78,30 

L 



7,30 

69,17 


0.020 

i- 75,40 




1: 



0,015 

74.65 

: 






0,010 

76,92 

, 

6 


c 

i' 


(0,020 

• 72,03 

0,52 

8 



1 .■’ 


0,015 

0,010 

72,06 !i 
68,56 

0,56 
0,48 1 

10 

' . ■ -i 11 

I 2 J 


6,40 

65 85 


0,030 

69,76 

li,24 



1 I 


0,025 

70,68 

1,02 

1 ' 

i 



0,010 i 
.0.010 i 

68,56 
. 69,30 

0,48 - 
0,70 


p<„eCT‘S’‘$T^„^Zr;° -PO-^o^cTBa' 6 e,yr»e- 

yraepo^T^ HepHsaBeromne ciaan c cpflppjKaHaeM ne Bume G, 03 o/o 

poBaHaa nocaeflaero ot kpeMnaa a patpwHw- , 

OaeBHAHO. axoi- MeroA Mowex naaTHl apaMeneHae a npa kpo- 

140 ■ ■ V . ' ' _ , ‘ ' I / , 'jl' , 




asBOACTB^Apyrax ^epppcaaaBOB, cpAepacaapix aaeMeaxiii, cbpcpS- 
HHP K pSpaaPBaHHio ycipfiaaBnx; KapSaAPB. TecHEia .K^HraKT 
-MP^y aacTkaaMB BHCPKPyraepQAHCTprp ^ppppcaaaBa aTpaac- 
aaTena, HonpabaPBaaae aciBBpxHPCTHPa oaepraa. naaKPe AbJjieaae 
paaca yraepPAa a ee OHcipbe yAaaeaae as 3phh peaKnaa — Aaa- 
: TPpH, enarpnpa^TCTBy^map aPayaenaro b apoMBWaPaaiii IsaKy- 
yMHBJX ycTa^PBKax MeraSuioB a cnaaaPB c Becbwa aaSKaM coAtepa«a- 
aaeu yraepPAa. j i , |r^ 

aeaPTopHe Aaa^e OT- 
BHnaaBKa B BaKyyMP aa CBO^CTBa 
^ ^ caPAyipmerp HPMaaaaUorp 

™b4l%“5YSn%*5?’a”L%f 

HHAjnEtABPHHaH nfeBb ewKPCTbip 200 xa aPMe^^'eHa Bayrpa koaty- 
nLoS f CTa^a c ABPfiHBp^a cxeaSm, ox^AaLo?o, 

BPAPH a cpeABHeBHorp c PXKaaaBaioatea cacieMoa. Ileqi, nax^iexcH 
PI MPxopreaepaippa MPmapcxtro 200 Kern, aacxpxa 1920 nfepao- 
Kaxymae 400 a. OxKaaaBaioacaH cacxSa co- 
npPH3BOAaxekBHPCXBio 

06 ecneHBBaipmero paspeweaae ao 200fi (0,2 jt«-»e Hg). Ha Pxkeab- 
HOH BucPKPBaayyMBPa Jianaa yciaapBaeaM ABa Syciepaux aaco- 
B| cbpaa CP CKPppcxi.^ oiaaqaa 28 ana naBJiLaa bI lO d. 


oiKaqKa28.«3/MaB. npHAaBaeaaa b! 10 li. 
^ Me ^aHB3MaMB BBeceaaa AobaaPK a: paapy- 


AP6aBPK a MM.UIJT 

BieaAH MPCxoB, aaaapaxoM aoaxppna paaaaBKP, xepMoaJbca, 
xpyDKa^ A^h BBPAa raaa a npacnccobaeaaeM asm o*6opa 
appB. Hpa BHnaaBKe acapatayiox rcxcsiae aaa Ha6BBBHe ^^rjia 
H3 MaraeaBH, waca aapKOHaa, aapKoaa.i CMCcea MarHeaBa a 
, raaacseMa, rpa^axpBiie. i Ti 

JHa PHC. 5p i^BBeitieB xanaaaHa rpa^aa naaska b neUr eM- 
KPCTBip JoO X®. OcHOBayio MBxajMiaBecKyio caAKy ncMeatarax b 
I xarejib, a AoOaBPraue MaxepaaAu — - b AOsapyiomBe aarpyaoSaiiie 
ycxpPBCXBa. HanpsKaaay ycxaaaBaaBaK)! b aojihcbog nbaoHteaae 
nocae ee aarppBa aa raaoBoa ropeqae. Ilocae axipro aepeapE^aiox 
KaMPpy KpbpaKPif a HaBaaaipxaBaKyaABip ^cpBaKyysiaiiiM aacJicoM; - 
B Kcaqp pBaKyapaa BKAioBaiox xok, xaKBM bbpasoM oSpcncHBBaPxcH 
BacxBTOaa AeraaaqaH caAkH Ab pp pacnaaBj/eaBH. Bo speMa! pdc- 
ajiaBapBBH AaBApaap Sbicxpo BospacxaPT BCAPAcxEiaP BbtAPAPakH 
raspB,, pacxBppcHBBix b mpibaap k aACbpdapbBaaaHX prapyao- 
paMB, a Hcnappaaa APxyqax cbcxaBaaiomax cPakb. OkHispe- 
MPHHo c aiB^ Ha6jiH>AaoxcH a OKBcapaao yrAppoAa — khh. lEcjin 
apPBBBPAflx AoribABBiPAbao npacaAKy • aaaaaxBjibabro Kbaakpcx- 
Ba MaxppaaAOB, xorkaK a apa pacnaaBaakaa incpBoa n^qaa 
caAKB, Ba6aioAaPx;ca no^Buncaae AaBAPBaa. Ecaa MPtakA aPA- 
Bppraioi oppappXKe bpapppapm, xo npcnPABaB aPABPAHx jcbi ckp- 
ppcxbK) 3—5 M^/vac apa AaBaeHBB ,H 0 BuniP 40 Jie.« Hg. 06pa6bXKa 
BOAopoAOM capcpbcxBypx OBan;eH^K> MPxaaaa or asoxa, caaHcbHaio 
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conepHiaHHH KHC^iopoAa H yAaneHHio CTeKJictodpaaEuix MarbpaaAOB, 
o6pa30BaBmHxcH bo BpeuH nAaBJieHaH cbakh. , 

I Bo ^poMfl o6pa6o^TKH BOAOpoAOM raau a boahboh nap Henpepus- 

HO OTKaHHBaiOTCfl BMOCTe C BOAOpOAOM H3 KaM^pU^ JleFHO OKHCAHIO- 
maeCH AO0aBKH ' — amOMBBtHEr, HHOSHH, TaHTaJI, KpeMBH^ THXaH - 

H HHpKOHHH BBOAflT B InOCHOAHHe 10 MHH. HOpHOAB o6pa6oTKij 

BOAOpOAOM. 1 1 



Pnt. 59.,fpa$HK BaKyyMHOB BAaBKH [69]; 

/ j— BKniOH^HHe Toita; 2 — pacnji^BJieBae; a — noOasKa mHXTu: na^ajlo 

hpoayBHH BonoponoM; S I— KOH^^ nponyBKi)[ bohopohom; 6— p.aajiHBKa.-- 


nobne pacnnaBAe^H 3 thx ao^bbok HpeKpan^aioT noASBy bo- 
AopoAa, OTKAHJBaioT tok h npoAoiiiKa.TOT paSoxy nacocoB ao xex 
nop, noKa ne dyAex yci-aWBAerio oxcyxcxBHe naxeKaHHa. Ilocae 
axoro Mexaaa aoboahi b BoaMOHtHO KoppxKofe speMfl ao xeMnepaxy- 
pH pwnycK'a H oxAHBaiox b HaaoHamAy hoa' AaBaenneM oSubho 
HQH te 50 MM Bg. ^aH CHHweHHH oxxoAOB HCHoatayiox aaeKxpono- I 
AorpeBaoMBie yxenaaiomne HaACxaBKH. ' 

SaxpyAHeHHH, B03HHKaK>ntHe npn kobko h npoHaXKiB cnaaBos 

C BMCOKHM eOAepHtaHHeM XaxaHA H ajilOMHHHH, o6iAeH3BecxHH. 

Hh3khh bbixoa roAHoro o6ycaoBaeH snaanxeaBHOH Bwpy^Kofi n 
aanncxKOH xpiemHH Ha canxKax BcaeACXBHO HOsumeHHoro aarpaa- 
HeHHai Mexalniaa B nepByio paepeAt baqxoM. ‘ , 

I BaKyyM-naaBKa ofiecneanBaex noayneHHe cnaana , cOAepHcameFo 
0,0005—0,001% KHcaojloAa H 0,002 — 0,003% aabxa. 

KBaapaxHBie 'canxK^ 170 X 170 Mm noABepraipxca caeayioiHeH 
o6pa6oxKe: 1) saancTKa Been noBppxHocTa canxKa aAJ* yAanenna 
noBepxHOCXHHX Ae^eKXOB; 2)^ KOBKa na aaroxosKy 60 X 60 mm; 
jpecilHaa aanncTKa; 3) npQKaxKa aaroxoBKH ao 42 x 42 jtue h laecx- 
Haa aaaBexKa; 4 ) KOHeanaa npoKaxKa H man^OBKa ao paaMopa. 

■ L ' ' i; , ■ i , i ■ 


i 


I 


CKB03HOH BHXOA TOAHOFO CHAaBa BaKyyMHHx naaBbi 
mOHHe seca ^OHeanpro pasMepa; niAH^OBaHHUx npoAVK' 
oy cjiHiKa — npoAoxaBaen na pnc. 60. BuxoA toahofo ^ 

I ox 52 AO 72% ; cpeAHHH bhxoa roAHoro coexaBjiabx 
BBinaaBKe CHJiaBOB xoatKO Ha hx ,oixoaob cpeAHnn bhxI 
, coexaBHH 57%. I - I 




Phc. 60. BtixoA roAHoro cnjiai 
BaKyyiip [69]. IIo' och aGcAHcc 
Beca BuiH^OBaHHUx npyrKOB " 


K secy cjiHTKa b '% . 


^ noApraroT;, hxo bhxoa roAHorp Moactei 6 uxb noEHmen BnaroAapa 

B03MOHCHOCXH BBiHAaBKH B BaKyyMo CHAaBa 663 Hananaa b aesi 
MapraHpa a KpeMHaa. Kaa bhaho aa AanaMx, rpaiaaecKa apoA- 
cxaBaeHHEix. m ; pac. 61, pmacxHAHOcii, cnJiasa, sBuiAi 
B BaKyyivie a rie coAepatamebo MapraHUa h kpeaiHaa, Btiiii« uviac 
xHBHOCxa cnaaBa, BHanaBAeaHoro xaKHt'e b saKyyae, hoI coAepaca- 
jAero I MapraaeA a KpeMHaa, a aaaaHxeAAHO , Btime InAacxaaHOCTH 
.cHAaBa, BUHAaBAeaHoro B o6mhhoh neaA. f 

B ia6A. 30 1701 npaneAepH AaHH^e o bahhhhh 
.B BaKyyMO na | yAppHyio BaaKoext xpOMacxiox aep^aBeioa^ax 

KaK bhaho, aa caep? BBuiAaBKa b BanyyMe mohcho b 50 paa 
.^BHCaxB ^Aapnyio BaaKoext xpoMHCxoa . nepiAaBeiomea exana. 

, .ria pac. p2 noKaaaHo, aib xpoMHCXHe HepataBeioiAae ciIpah, bh- 
anAaBAeHHMe Ha BoaAyxe, xpynna npa KOMHaxHoa xeMlnepaxype, 
■xorAa KaK nopor xpynKocxa axax ace cxajiea BBinAaBAeHHBix 
JB BaKyyMO, Ha6AioAaeTCH Aamn npa — 50°. ■ 


1 


i<i5 
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BjiHHBHe BunjiaBKH B BBKyyMe Ha CBOHCTBa »apoipo^Horo 
cnjiaBa Ha HHKejiesoH opnose npH bbicokhx TeMneparyp^x npea- 
cxaBHeHO Ha pnp. 63. 3a chct BBamaBKH b BaKyyiae SHaWTej^HO 
' ' * I HOBUHieHa npOAOJIHCH- 

TenfcHOCTb. cnyMciSju cnna- 
Ba H ero BHaKoicTb. ' 
BbtHHaBKa B isaKyyMe, 
KaK HOKaaaHO |Ha piicT' 
64, saaieTHo nDBumaeW 
QonpoTHBjieHHe j yCTano- 
CTH mapHKOnOWHHHHH- 
KO BOH CTajini (xHna 

111X15) H KOHCTpiyKHHOHl- 

BOH ^ XpOMOHBKeBeBOB ; 

PbouiaBKa B paKyiyMe 
CHHHtaOT TaksK^ aHH3o- 
XpOBHOCTB K<!j,HCTpyK- 
BHpHHOH CTajIH. | 

lIpOBOJIHCHiejiBHOCTb 
CJiyHtdlil Biaj^HKOBBDC 
nOAmHBHBKOB, BarOTOB- 
JieHHBtX ■ H3 j CTajIH, 

BBinjiaBjieBHOH I b BaKy- 
yjie, b' HeTupci' paaa 
Bume , nofluiHinHHKOB, 
HSrOTOBJieHHHX i H3 


KpeMHHH H Mapranna 
Ha imacTHHHocTB icnjiaBOB, BHiraaBaefaHMx 
B BaKyyMe {69]:| | 

•/ B^aaBJieHBtjB b BaKyyMe Cea Mn h SI; 

2 — BunaaBaeBRuB b saHyvMe c| Mb b Si; 

, f — BiinaaBaeHHBifi oBuHaiaM iilieTo;(OM 


•cTaJiH, BunjiaBHeHHOH b p6£iiHHOH neHH. , 


„ CHejiaTb B OTHOmeHHH I isHCKaHH^ OHTH- 

KOHCTpyKBra BaKyyMHHX i neTOH, BHdopa ^rneynopHtix 
MaTepnajioB H MexonoB warbxoBjieHHH ^yieppBKH axHxj neaefi; 

I HOBC^BHOBHyiO Hp^KITOy npOH3BOB- 

n’raTion OD-ncrani/ir, L- 


MaxepHajioB h MexolnoB nar 

^“cxpoe Hx BHeApeHHe b i noBceaHeBHyio Hp^Kiwy nploB 
cxBa BucoKOKaHec-naeHHBix (jxajieBr nanaeTca SeccnopHBijM. 
xoBopa o npHMeHeBHH Baj"’'’*''"’ " ‘ - 


oa^yXMa b nppH 3 BOACXBe cxajieH. cne- 
Ayex noflaepKHyxb, bio bo mhothx cjiyabHX KanecxBO cxpaiH mo- 

144 - i 


j, . , .lja.6aaaa 

^ VdapHoM exaKOcmb 'ppoMucnuAx Hepxaeewufux cmajieA 

' 30 , ' 1 

i 

UapKa CTaBB t ' i 

CnoeoQ nnasKH i 

Vaapaan 1 BBa- 1 

KOCTb 

A (14^-18% Cf^ h 0,12% C) 
To ate 1 ' ■ ' 1 

B (23—27% Cr a 0^20% ic) 
To ace 

B BaKjryHe 1 

B OTKpuTOH neaa 

B BSKyyae 

B oTKpuTOH neaa 

15,4 

0,6 

10,0 

1 2,0 

l| j ' ; ^ ■ ■ '■ 


3 K^ SuTb KopeHmjM oSpasoM yaynmisHO nyxcM hchojibs 
, HeooHBBbix paspeHceHHH, | npH homobih HeBoporax, ho bj 
^pOH3BO;^BXeBbBpCTH HaCOCOB. Bo MBOrHX cnyHaHx He ] 
Ba«yYMH?“e neHH,,a ffOCxaxoqHO noABeprnyxb o 6 pa 6 oXKe b 
jKBAKyio cxajib, BunjiaBBeHHyH) b oSHqHHx nenax. 



Phc. 62. XpynKOCTb xpoHHcmx HepacaBcioianx cra.aeii 
A H B (cm. TaSn. 30): 


lUCpKOH 
HyjHCHBI H 
iKyyMe 


1 — craia, Bunjiasaena b BaKyyMe; 2 — ; cxaaB BunaaeaeBa 

Ba Boaflyxe' ^(saiiiTpBxosaBa xpynKan cTaab, -He sainTpiixoBaBa 

' nnacTB^aaB). i 


B 1941 r. JI. M. Hobhk h aBxop npeAJioHCHJiH mbtoa Aen 
HtHAKOH. cxajiH B KOBme, HOMenieHHOM B Baity yMHyio k 
T orAa axo npOAnoHceBBe Sbuio oxBeprnyxo., Jlnnib b 1949 r. 1 < 
HHKa CCGP, BUHecjia .pemeHHe o BiiAane aBxopcKoro cbha' 
cxBa ia «BaKyyaiHyK> yciaHOBity a^h AeraaaBHH h 
A pyrrix BpPAHHX npHMeceH cxaBn, BBeiHux MexajuioB h ci 
HHxaioiByiocH xokom HopMajibHoa i HacTOTM»,^ [71 ]. 

B 19i53 r. yAaJiocb npHCxynHXb k onpo6oBaHHK> npeABosce 
MexPAa Ha EHaKHeBCKOM MexaHjiypraaecKOM sasoAe. B biI] 
6biJ[a o6pa6oxaHa 6ecceMepoBCKaH KanHiBaH pxajib c Hejib° 
i HteHHH b Hea coAepHtaHHH KaK KHCHopoAa,^ xaK a aaoxa 

^IlpH BaKyyMHpoBaHHH cxana b KOBme AOpTal^ajiH CHate 
AHBBeHHfl AO ' 60—140 MM Hg, AJiHxejibHocxb BaKyysiappi 
11|5 MHH. Cxajib pasjiHBaAa B cjihxk^bPcom 4 iohhm. 

pasnHBKe c^ajib sena ce6fl KaK cnoKofiHaa: KanenaH B najl- 
BSix He Ha6jiioAajiH. l 

PeaykbxaxM o6pa6oxKH cxajia b BaKyysie — as 
HcaHaB I B cxana yraepOAa, KHcaopoAa a asoxa — nna^ 
B xa6A..!31. \ ' 

j KaK cjieAyex h 3 npaBeAeHHi^ Aannux, b nponecce yKaa 
o6pa6oxKH B i^oBine B HecKoAbKO paa caaHtaexcH coAep 
B cxana KacjiopoAa a Ha .30 — -50 % coAepacaHae asoxa. 

Ha xoM ate aasoAe 6£iji onpbSoBaH mcioa o6pa6oxKa iifcr 
HOA I BaKyyMOM b aaaoatHHBfe. B cnpBaajibHOH ycxaHOBKb 
cjiaxoK ciaAH BOABepraJia o6pa6oxKe, ociajibHbie cjihtkh x| 
naaBKH oxjiaBaAa oSbiaHBiM cnocobow- ' 


teHHoro 

iKyyMe 


iHateeHHfl 


Ilpa 

lOatHH- 
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T a|6 H n a 3f 


BjiufiHue eaKytfMupoaamut ' 6 


B KOBine itol 
BaKy^MH- B npoicaTe 
poBaana ' 


28798 

29013 

29154 


'l0,18 

0,16 

0,11 

0,11 

0,08 

0,14' 


0,08 

6,13 

6,04 

0,06 

0,1:^ 

0,09 


0,0425 

0,0216 

0,0280 

0,0459 

0,6302 

0,0185 


0,0100 

0,0044 


0,0048 

0,0053 

0,0046 


0,0281 
0,0181 
0,0285 
0,0273 
i 0,0194 
0,0205 


0,0180 

0,0153 

0,0143 

0,0145 

0,0146 

0,0160 





vcrc 


t 2 

fl/>acmui4Hocmt> 

Sh/mOU-tr.M’ 


Phc. 63. BnuMiiue saKyyMa Ha 
cBOHCTBa HcaponpoBHtiro • cn^asa 
1761: 

1 — CTaab BEjnjiaBjieaa Ha Bo3«yxe; 2 — 
CTanb . BunaasneBa b paKyyMc; (Sea t 



Phc. 64. BaHnaHe BaKjryMa 6a cBOHCTsa 
ntapHKOnOAmHHBHKO^OH H IKOHCTPVK- 


hitphxob'kh noKaaaBbi MHHHMaBbatae: 

SHaHeBBS cboBctb, co hitpbxobkoB 

, MaKCHMaj^BBie) . i 


KBOHHOH CTajlH, BUHHaBHeHHOH B BaKV- 
yMe (7) H Ha B03flyxe (;?) [70]: i 

X — npoHonbHHH obpaaeii: 11 — nonepeB- 
oGpaaeii. / ‘ 

Ha aepi^eti A^ai-paMMe mrpiixOBKoS noKa- 
aaHO uaKCHMaabHoelHHcno hhkjiob no paa- 
pyrneBBR, eea bitphxobkh— ijiHanMaabHoe). 


TaKHH o 6 pa 30 M OKaaanocb b 63 mohch£ 1 m nyxeM c 
CBOUCTB. cTanii bjjBchbtb BjiHflHHe BaKyyMa. Bee onbiT] 
KOB 4 TOHHH. ^jmTeniiHOCTb BaKyyMHpOBaHHfl OTfleJIbL... 
KOB KOJte 6 ajiaci> ot 25 ho 32 mhh: nasjieHHe chh; 
100 — 160 .»Me Hg. ^ 

B TaSji. 32 npHBeHeHBi AaBHue o conepiKaHHH * yrjiepp, 
I aopoga H aaoTa b CTajra, otjihtoh o 6 uhhhm cnocodoM h[ 
xaHHOH noA BaKyyMOM b HSJioHCHHHe. i 1 


laBHennH 
JX CJIHT- 
CJIHT- 
liKann HO 


►Ha, KHC- 
o 6 pa 6 o- 


Bjiusatue 66p<i6otnKu, nod eanyyMOM e usAoneHtme Ha code potcaHue 
, KucAopoda u aaqma e cmaAu 


jiHua 32 
yeJiepoda, 


1 

Tun CJiHTBa 

1 ' CojiepjKaHHfe}, 


naaBKH 1 

1 C '■ 

O ' 


30199 

06u>iauH 

BaKyyMHposaHHbiH , 

0,070 

0,035 

0^021 9i 

0;0039 

0,0156 

6,0162 

30297 

OGuhhuh , 

BaKyyMHponaHHBiH j - 

o o 
§1 

0,0166 

10,0049 

0,0160 

0,0157, 

30421 

OOuHHIiIH : ! 

BbKyyMapoBaHHiiiH 

0,055 

0,030 

0,0136 
0,0162 . 

0,0195 

0,0129 

30518 

OOunHUH 1 1 

BaKyyMHpoB^HHUH . 

0,080 

0,035 

b,0213 

0,0160 

0,0138 

0,0107 


HeMeHKQe MOTanaypra neno^BBOBaaH mctoh Heraaan i 
B iKOBme H paaaiiBKy b BaKyyiae c ii;eabK> ybTpaaeHHH sax 
• npH KOBKe aerHpoBaHBBix CT^aea BCaenciBae hx xpynKOc; 
caoBaeHHOH HaanaueM Bonopona, BususaioiHero 
BOaocoBHH H HpyrHX He^eKTOB [ 72 ]. Xoth nbpBue oni^ 
BOHax «Bochmner Verein» Obiaa Ha*iaT£i b 1950 r. co 
i 0 iK 3 , Hd yjKe B 1952 r. Obiaa coopyHcena yexanoBKa, 
BaHHafl xpesitt BaKyyMHbiMH nacocaMH npoasBOHHTf 
600 M^lnac KaacHbiH. ' 

Htine Ha’ saBone HCnoabsyiox , xpn Mexoga nerasaHHik: 
1 ) B KOBme c HOcaenyioiHeH oxaHBKOH npH axMOc^epi 


nocae pKaioHeHHH hbcocob HaBaeHHe 

30 .«.« Hg- 


KBMepe CHHH^aexcH ho 


Sanitized Copy Approved for Release 2010/07/14 : CIA-RDP81-01043R00050009001 1-1 


HH cxaaH . 
jpyflHeHiiii 

o6y- 


■BT jHa 3a- 
^aaxKaMH 
o6opyHQ- 
[Bnocxbio 


2 ) HpH BBinyciKe h3 Kosma bo BxopoH kobhi b 3BaKynpoBaHHOu 

KBMepe; , 

3 ) npa oxjiE^BKe caHXKa. 

Hpn Hera3aHHH b Kosme r nocaenHHH noMewaiox b| 

KOTopyio HepeKpBiBaioT KpiiiiiiKOB. IlpHMepHO Hepea nH'jr] 
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B BaKyysie OTJuasaioT cjihtkb secoM ffo 150 tohh, Koropne npeff- 
HaSHaBeHBl AJIH Typ 6 HHH£IX nOKOBOK. 

OxMeBeHO nojioHurrejiBHoe BAHflHHe npHiid&eHHH. BaKyyMa npH 
pasjiHBKe Ha KanecTBo TpaHC$opMaTopHO& CTajiH. i . 


3 a K n H> H e h h e 


IlpHMeHeBne saKyyMa npa BsinnaBKe craneH a cnnaBOB!4j>6ecne- 
HHBaer ^onyqeBiHe cxajiH c BecbMd hhskhm coAepxcaHHeH KHciiopoAa 
6jiaroAapfl HcnoBbsoBaHHio , aHeMeHTOB-pacKHCJiHTeneH, h^khcjoi 
KOT opux ra30o6pa3Hxi. ^ , ' I 

CHBHteHHe AaBjieHHH bo mhofo pas noBBimaex pacKHCHHTejibHyio 
onocodHOCTb yrjiepoAa. TaKsniii o 6 pa 30 M bosmohcho nojiyBeHHe 
cTajiH c msKHM cOflepjKaHHeM pacTBopeHHoro KHCBopoAai H 6e3 
HpoAyKTOB' peaKBHH OKHcneHHH yrjiepoAa. i 

BunjiaBKa B BaKyyMe o6ecneBHBaeT HOJiyBeHHe cxajiH ci 6oaee 

HH3KHM COASpHCaHHeM a30Ta H BOAOpOAS. ' i j I 

06 pa 6 oTKa B BaKyysie hchakoh cxaHHi aWnaBnenHOH bI o6£tH- 
hhx CTajienjiaBHHBHUX nenax, hphboaht k SHaHHiejiBHOsiy yjiyB- 
jneHHio KaaecTsa mhofhx cxaneHL i i 


i a e a VIll 


HADPABJIEHHE H COAEP3KAHHE AAJlbHESmHX | 
HCCJIEJ^OBAHHB 1 


IIonyHeHHe cxann c siHHHManbHHsi coAepjKaHHesi KHcnopc Aa ' 
H HesiexaiKikBecKHX BKJiioBeHHH ; nonpeacHe^ oQxa exert oaho^ h3 
OGHOBHHX saAart coBpeMeHHOH MeianjiyprHH. 

ycxaHOBJieHHe lepsioAHHaMHHQCKHX ^^ynkrtHH peaKHHH papKrtC- 
neHHrt, HsyrteHHe o6p'a30BaHHH h' H3MeHeHHH npoAJTtxoB peaKnra 
paCKHCAeHHrt, BBIHBJieHHe ^aKXOpOB, BAHrtpmrtX Ha^CKOpOeXb pHH- 
^eBHrt cxartH ox HepacxBopnsiHx b hch okhchob h OKCHcyjib$H;mB,; 
onp^AeJieHHej cbhsh papKHCAeHHrt c npoAPCcioM Aecynb^ypartHi h 
raaoHacEimekHOCXbio hchakoh exann, HSucKaHHe 3 $$eKXHBHHX Iwe- 
lOAop npeArixpaneHHH cxajiH ox sarpHanenHa okhchedwh BKJiipae- 
HHrtsitH npH BBinycKe ee hs nean h b npon;ecce pasHHBKn — pee 
3 X 0 AOJiHCHO SHXbtyaxeHO npn ycxaHOBneHHH nporpaMsiij HayHBHX 
HCcneAOBaHHH, BBEnojiBaesiEix Kan b 3 ia 6 opaTopHax, xaK h b npc|H 3 -i 
BOACXBeBHBIX yCHOBHHX. J j 

B Hxore BBraoJineBBiiix HCcneAOBaHHH onpeAeJieBa pacKHCjjiH- 
xejibHafi ciioco6HOCXb MHornjx sjieMOHTOB, ycxaHOBJieHH ypaBnepHrt 
peaKAHH pacicHCjieHHH, aanaxo HsyaeHHe o6pa30BaHHa h HE|Me- 
HeHHrt HaexHA npoAyKXOB |peaKHHH pacKHCjieHHH, SrtaHHxeiibpoe 
KOUHaecTBO HCcjieAOBaBHH j 6 hao nocBanneHO HayaenHio. BJtHflMHrt 
pasJiHHHBix pacKHCHHTeneH Ha.nojraoTy pacKH'cjieHHa^cxaJiH h aa 

xapaKxep o6pa3yH)^^HXCH aaexHA npoAyKXOB peaKAHH pacKHpjie- 

wcth h; ycxaHOBaOBHio CBH3H BiesKAy KaaecxBOM qxapH h cxenepbio 

3 £HpH 3 HeHHH ee HeMexajrJIHHeCKHSlH BKJIIoaeHHHMH. - j 

IIOJiOHCHxenbHHe peaynbxaTH i B oxHomertHH noBHineHHa icaae-. 

CTBa cxaAH BOJiyrteHM nyxcM npHMeBeHHrt ArtH pacKHCjieBHH ane- 

MeaxoB, o6ecneBHBaH)iAHX oSpasoBaHHe ycxoHHHBHX npn xeiiijie- 

paxypax cxaJieBapeHHH cyjib^HAOB, Sojiee 6HaronpHHXHoe papno- 

AOHceHHe KOiopiax b exasm . c , nOBHnieHHHM ' ■^coAepHcaHHCM cepsi 

CHHHCateX BpeAHW BHHHHHe BOCHGAHeH. MHoll‘O 0 | 6 emaK)mHMH i HB^ 

I jiaroxcH HCcpeAoiaHHH bahhhhh- pacKHCaeHHrt na xaKne cBOHcxBa 
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cxajiH, ksk nosepxHOCTHoe HaTflHceHae, HCHffi^oTeKyqecTii. 
Hj ;tp. HaHayoi H3yTOHHe BjiHHHHH BalKyyMa Ha CTeneHB.dHmi^eHHH 
cjrajiH OT KHCjiopbj^a, asoxa h Boj^opo^a. 
j H'cnoHBsoBaHHe SoHde coBepmeHHOH aimapaxypiii, ; coapeMBH- 

BjUX CpeACTB H MCTOflOB HCCHeffOBaH^H OTlkpUBHex HOBEiel BOauOHC- 

HbcTH flajiBHeHinero pacnrapeHHfl h yrjiy6HeriHH HsyneHHH npoixec- i 
COB pacKHCjieHHH^ cxajiH. Ochobhojk qejiifio HsyHBHHH ti BnpeAb-i 
APJIWHO dfilXB HSBlCKaHHe H BHOApeHHe B SaBOACKyiO npaKXHKy ^ 
. odoCHOBaHHMX MeiOflOB paCKHCJieHHH, npH HCHOHBSOBa— 
HHH Koxopiax 6 £ijio 6u odiecneHeHO Ij^aHbHeHinee noBiionjeHHe' kb- 
HPciBa BunJiaBaneMbH cxanH. I ' i i 

I B o6liaCTH HayHHHX HCCne^OB^HHH, CBASaHHUX C BC^CXOpOH— ^ 

HkM HsyTOHHeM npoBtecca patj^KHCjieHHH cxajia c MHHHMaji^HUM cb- 
APpHtaHHeM KHCjiopoAa, bAHHcanmoMH abjihioxch bJibaviomHe f 
abAaiH: - . ■' j'. . ' ■ . . ^ i r*' ^ . 


1. y cmaHoejienue ejiujmna passukuhix ^akmopoe na i^kcnpede- 
JieHue^ KUcjiopoda MBOKdy MerkaA^ioM u nuianOM e npoMhi^Aennhix 
nenax. OnybaHKOBaHHiie flaHraie o aaBHCHskociH pacnpbiejieHHH 
KHCjiopoAa MejKAy MexanAOM} h HlnaKOM ox xeMnepaxypsiiH cocxa- 
Ba injiaKa . HejiBSH deaoroBoppHHO pBKOMeBAOBab'jb ajih Hitaojibao- 
BaHHfl npH cooTBeiCTByioiinpx: pacbeiax BcjieAcxBpe oj^jitHorb 
p^cxoHtAeHHH MBHtAy ffaH H i jMH pa3JiHHHHx HCcineAbBaxejieHj 
IIpHHHHOH HOAobHoro pacxoHCAeHHH HBJiflexcfl xo, bxo pbcnpeAe- 
JiBHHe KHCjiopoAa BO MHorHX cjiyHaax Sbuio ycxaHOBAeno dea 
yaexa $aKXopoB, OKaauBaromHX cymeexaenHod BHHHHHe na aaa- 
aenae Kp3$$HHHeHxa pacnpeAejieHBa. ji 

Heo6xoAHMO npb HsyaeHHH pacnpeAeaeHHa KncHopoAd MeH«Ay 
MexanaoM h maaKOM b MapxenoBCKHx h aaeKipHaecKHx neaax 
HCcaeAOBaxi. KHberaKy aioro .nppAbcca — yaecii. BjiHjiHHe na 
pacnpeAeaeHHe^ Kposie xeMnepaxypu h cocxhaa maaKa, I cxenenn 
oAHopoAHOdTH ^ BH3KOCIH HociieAHero. CaeAyex H3yaHib pacnpe- 
AeaeHHB KHCaopoAa h npoAecc odeayraepoHaksaHHa HCHAKOfo 
Meiaaaa, nuxaacb ycxanoBHXb cBasb MeasAy pacnpeAeacHHeji 
KHCaopo;a(a, coAepataHneM yraepoAa b Meiaaae a dKopocxtio o6e3- 
yraepoatHBaHHa. i ■ i 

ycxaHOBaeHHio khhbihkh npbAecca nepexoAa KHcap^pAa h3 


iiept;xu;^a KHcap 

maaKa b aieiaaa h BanaHHa na nee paaaHaHHx $aKXopoB 

OBiTB yABaGHO BHHMBHHe np^ HSyTOHHH pacHpeaeaGHEta KH 

Meat Ay MGxaaaoM h maaitOM. 


AoaatHO- 

tcaopoAa 


2. SkcnepuMenmajibHoe onped^eHUe ' pacKucjtuTpejihHo^ 
Hocmu (MjoMUHua, 6opa, tfupKOHua, kojibtfujt u juasHuaP 
aHxeaBHaa cnocobaocTBi aaroinHHHa neoAHOKpaxHo' 6i>iaa 


cnoco6- 

jPaCKHC- 

onpeae- 


ctJiiojMiiHHH neoaHOKpaxHO OHaa onpeae- 
aena GKcnepnMGHxaabHb, ho pesya-BxaxBi axnx onpeaeaeHHH pcaeA- 

750-' ' ■- -I 


IP 


cxBHG SHaanxeatHiiix pacxoacaeHHH Meatay hhmh BHSuBaiox saKOH- . 
hog COMHGHHGj I ' 

PacxoataeHMe Moatay AByMH onpeaeaeHHHMH pkcKHcanxeaBHOii 
cnpcodHOCiH 6opa cxoab BHaHHxeabHO, axp cxaBHir noa pomhghhg 
Hcnoab 3 obaHHBie HCcaeaoBaxeaaMH MGxoaH onpeaeaGHna paBHO- 
BGCHoro coQioaHHja peaKipiH. I^acKHcaHn^ai>HaH. cnocobHocxt 
HHpKOHHH, KaaBAba h MarHsa ao ' chx nop aKcnepHMGHxaabHO hg , 

onpeaeJiBHa. i ^ | 

I i npH onpeaeaeHHH pacKHcaH;i|’GabHpH cnocobHOCXH nepeaHcaeH- 
HBix aaeMBHXOB |Heo 6 xoAH]vio BBiHBHXB ricxHHHBiH, cpcxaB oSpasyHJ- 
ufHXca OKHCaoB aaesjeHXOB-pacKHCiiHxeaeH nyxei^ BcecxppoHHero, 
HayHGHHH npOayKIOB OKHCaGHHH H yCXaHOBHXb rpaHHipil obaaCXGH 
KOHaeHxpauHH aaeMeHxa-pacKHCaHxpaa, b npeaeaax KOXopEix npe-r 
o 6 aaaaex peaKHHa obpasoBaHHa cooxBGXcxByrontero OKHCaa. i ^ 


S.ycmaHoejieHiiepacKi^c^/tumejibHoCi cnocod^ocTkuslieMeHmoenpu ux 
coeM/ecmHOM npucymemeu'u' e okuOkoU 'cmajiu. B ndcaeaHee Bpe&ia 
BionbaHeHU HCcaeapBaHHa, noKaaaBniHe, nxo, - Mapraaea i no- 
Bbni]|aex paCKHCanxeatHyro cnpcobHOcxt kpgmhhh h aaioMHHHfi. 
OnybaHKOBaHHBie. ABHHKe, OAHaKO, -HeMHoroancaeHHbi. I . 

MexaHH3M BaHHHHH' MapraHHa na nOBHunGHHe pacKH;caHxeab- 
HOH ! chocoShocxh boaGG CHaBHEix pacKkcanxeaen ^ kpgmhhh h 
aaioWaHalHe pacKpHX. HgoSxoahmo ycxaHOBHXi,l BaHHHHG ^ap- 
raHHa Ha packHcanxeaBHyio cnocpbHOcXb apyrnx aaeMGHXoB-pac- 
KHcaHxeaGH h bckpbttb MexaHH3M bToro BanaHna. , 

. AHaaoFHBHBie HCcaeaoBaHHH caeayei sBmoaHHXB b dxHomGHHH 
ycxaHOBaGHHH BaHHHHH yraepoaaAHja pacKHcanxeaBHyio cnoco6- 
.HOCIB ApyrHX BaGMejdxoB-pacKHcaHxeaeH. : ^ | 

ijllpH, bnpGApaeHHji pacKHCaHxeaBHOH cnocodnocxH aaPMGHxoB 
B cay^ae |hx: coBMGCXHoro npncyxcxBHH b atHAKon cxaan neaeco- 
obpasHO HCHoaBSOBaxB wtsf. BBeAenna aaeMGHXOB xpMe p>eppo- 
cnaaBBi,, KaK ^eppoMppraHeH, ^eppocnaHAHH n KOJvniiieKCHBie 
pacKHcanxeab — CHaHKOMapraHGA, AMS, KMK h ApyfHG; 


4. OnpedejieHue\ anmueHOcmu ajteMeHmoe-pacKUCJiumejieU, 
pacmeopeHHbix e ok^Okom oxeJieae, u. ycmaHoeJieHue eAUsinn^ amux 
pjieMeHmoe Ha aKmumocmb Kucjiopoda, pacmeopeHHoeo e okuOkom \ 
xcejieae. P pesyaBiaxe BBmoaHeHHtix b nocaeAHee BpGMa Hccae- 
APBaHHH ycxanoBaGHO HSMenGHHe aKXHBHOCXH 3aeMeHxoB-pacKHC- 
anxeaen, pacxBOpeHHHx b jkhakom ateaese, b saBHCHMOcxH ox 

KQHHGHXpaHHH Bxbx! aaGMGHXOB. yCXaHOBaCHO H BaHHHHG' BaGMGH- 
xpB-pacKHcaBtxeaGH na aKXHBHOCxi. KHcaopoAa, pacxBopeHHoro 
B atHAKpM ateaese. 7 

HecMOxpa na 3 HaHHxeaBHoe KoaHaecxBO onySaHKOBaBteBix pa- 
box, abcoaioxHBie SHaneHna kob^^hhhghxob aKXHBHOCXH j baGMGH- 
xoB-pacKHcanxeaGH h KHcaopoAa HeaBsa cnniaxB aocxobgphbimh. 
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MeroA onpeAOJieHHH aKTHBHOCTn.xoro huh Hnoroi ojieMeHTa b mho- 
roKOMnoHeHTHOH cHcxeMe na ocHOse a^hblix o 6 aKTHBHOCTn co- 
OTBeTCTByiomax aneMeHTOs. b SHHapniiix CBicneMax Hejjbaa npat- 
SHHTB npHeMJieMiJM Sea AoclojiHUTejiBHOH ero SKCnepiiMeHTanBHOH 

npoBepi{H. , ,, I I 

IIpH pnpeAeJieHHH aKtHSHOCxn kbk ajieMeHxoB-pacKHCjtHxejieH, 
.xaK n KHCjiopoAa HcnojiBsosajiH ypaBHOHHH peaKBiHH pacKHCjie- 
HHH, KOiopEie He oipaHtann HCXHHHoro BaanMoncHcxBHfi' laeacfly 
KHCJIOpOflOM' H aJieMCHXOM-paCKHCJIHXeneM B COOTSeXCXByKHUHX 
oSjiacTHx KOHixeHxpai^HH nocjicfliHero , x. e. Koa^^HBHe^xH aKXHB- 
HOCXH CnyHtHJIH JIHHIB ffJIH HCHpaBJieHHH HenpaBHJIBHBlX ypaBHeHHH 
XHMHBeCKHX peaKttHH. 1 ' 

; CHCTeMaxaiBecKHe HCcne^oBaHua 6iaxi> B£EiiojiHeH£i no 

onpeflejieHHH) aKXHBHOCxn ajieMeHXOB-pacKHCjiHxejieH, paCTBopen- 
Htix B HtHAKOM Htejiese. . OffHaKO axH HCcjie;](OBaEHH ne Moryx aaMe- 
HHTt aKcnepHMeHxajibi^oro onpeflejieHHH bhhahhe l' ajieaieHxoB- 
pacKHCJiHTejieii Ha aKXHBj^ocTB KHCHopofla, pacxBopeHHoro b h«ha- 
KOM Htejieae. . i 

IIpH 1 HayaeHHH kbk .6HHapHHx,,iXaK h MHoroKOMnoneHXHHx 
CHCXeM C HeJIBIO OnpeaejieHHH aKTHBHOCfH HaXOT^fllHHXCH B paCXBO- 

pe ajieMCHXOB cjieTtyei HcnojitaoBaxt; flaHHue: ' 

a) o6 yHpyrocxH napa KOMnoHeHxoB ; /»/); 

6) o6 ajieKxpoAHHx HoxeHBHajiax (noxe^Han oSpaxHMoro ajie- 
' MeHxa npn hoctohhhoh ■ xeMnepaxype f h jiaBjielHHH npe^cxaBJiHex 
a^Kxpo;aBHjKymyio CHJiy aneMenxa = nFE', b cboio i onepefft 
E.Fi = RT\ndi)\ ' I 

b) o paBHOBecHH Meat^y , pacnjiaBaMH, coaepjKamnMH aneMenx- 

pacKHCjiHxejifc, H raaoBOH (})a8o&, b cocxaBe Koxopoft HaxoAHxcH 
BeinecTBO, pearapyromee c KOMnoHeHXOM pacxBopa | ' 

j yHg(r)'= ® [Me] yH20(^^; | 

'EJIH . . ! J ! ' . ■ ■ ■ . L ■ 

' HaS(r) == H 2 (r) '+ IS] ; K' — j [«s]- I 

. 5. OnpedeJieHue eAuaHUHx meMnepamyphi u epeMenu ehidepf>fCKU 

Ha p6pa36eaHue e MudKou cmaAu vacmaif- ■ — npodymnoe peaKt^uu 
pacKusMeHiisi, ux uaMenende u ydaji&Hue na cmojiu. B . nociieflHee 
BpeMfl aKcnepHMeHxaHBHO HayneH npoi^ecc oSpasoBaHHH | nepac- 
XBOpHMHX B HtHAK^ CXaJIH BaCXHH[ — ripofljyKxoB peaKE(HH paCKHC- 
HeHHH H naMeHeHQfl dXHX aacianr npn BBr;^epH{Ke cxajiH B neaH. 
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•’I - HeMHQxro’BiicjieHHBre',- fl,aHHuet;o6 '-y;5ajieHHH h3 : jkhakoh cxajin 

f BaBempHHBix B HeHiHacTHi^iHaciojiBKO. pa3HopeBH$Bi, axo He Moryx 

SbIXB UpHHflTBl BO BHHMaHHC HpH yCXaHOBJIBHHH ^aKXOpOB,! BJlHfllO- > 
max HBi CKopooxB oHHmeHHH cxana 6x npoffyKxoB peaKi^nii j 

-4 ' ■ paCKHCjkeHHH. V. M. m. ' ' . > 

a PeaynBxaxEi BEiBHCJieHHa CKopocxH-nofl'BeMa hohoSheixI aacxim 

3 no ^opMyjie.GxoKca.MOHtHO paccMaxpHBaxB HHniB nan BecBMa npji- 

;‘! SjiHJKeHHBie, OSbihho 3HaBeHHH, inojiyHeHHBie nyxeM noAoSHBixi bw- 

ij BHCjieHHH, pe HonxBepHtflaioxca npi BKCnepHMeHxaaBHOH inposep- 

■ii i«e. PacxoHtAeHHO Meatny BBraacaenHBiMH h .aKcnepHMeHxa^HBHO- 

irt Ha6aK)AaeMBtMH CKopocxaMa noAteMa aacxaBBi HenaSeatHO, ecaii 

j yiecTB, .*][TO B ^opMyne GxoKca hb y«iHTiiBaeTCH pHA cbohcxbi kbk 

I aacxHA, B3BenieHHBixi B cxaaH, xaK a caMOu ataAKoa cxami. A axa 
« HeyaHXHBaeMBie ^opMyaoH cBOBCxsa a Moryx oitasaxB pemaiomee 

BAHaHBie Ha CKopocxB noAx.eMa HacxHn; — ^ apoAyKxoB peaKAuii 
; pacKHcneHHH^ atHAKOH cxaaH. 1 , 111 

:5 . iIIyxeM BKcnepHMeHxanBHoro aayaeHHH caeAyex ycx-aHOBnx^ 

i BaHHHne cocxaBa npHMenaeMHX. cnpaBOB, coAepHta^^Hx aaeMeHTU- 

3 pacKHcaHxeaa, nopaAKa BBeAeHHa axnx cnaaBOB b ataAKyio cxaai., 

xeMHepaxypH ataAKoa cxann, fee nepeMemaBaHHa na arperaiHoe 
cocxoHHHe, pasMep a iJopMy aacxHH — npoAyKXOB peaKHua pac- 
KHCaeHHH. 

' 3xh HCcneAOBaHHa AoaatHM BKaionaxB h ycxaHOBaenae onxn- 

MaaBBBix ycaoBHH Ana oaumCHHa cxaaii ox BSBemeHHtijx b^ iieii 

OKHCHBIX aaCXHH.! , 


6. HabicKaJtue onmuMaAhHozo cocmaea' KOMnjieKCHMx pacKUCJiu- 
mejieu. Xoxa KOMnaeKCHue pacKncanxean Hamau npnMeneHne 
B npanxHKe cxaa^apeHHa, xeiw He Menee BbiSop hx cocjraBa 3a- 
aacxyio ae noAXBepatAea cooxBexcxByioHtnMn iiccaeAOBapHHAin. 

BtiSop co.cxaBa axax cnaaBOB na ochobb AaarpaMM HJiaBKocxH 
CHCxeM, cocxoamax h 3 OKircaoB aaeMeaxoB-pacKHcanxeaeii, bxoah- 
lAHXlB cocxaB cnaaBa, Moatao npnsHaxB tohbko npHSanamjeaBiiBiM, 
laK KBK Hej ycxaHOBaeHO, i^anne ate cooxHOmeHaa npn papaHHHBix 
yCAOBHHx aaSmoAaioTca MeatAy pasaanHUMH oitiicaaMii npn pac- 
jKHcaeHHH cxaaa KOMnaeKCHHMH pacKHoaaxeaaMH. I ■ 

I Ilpa ycxanoBaoHHH OHXHMaJiBHoro cocxasa KOMiijiieKCHbix 
pacKHCjiHxejieii, hcnoabsyeMLix itaK A^a npeABapiixeaBHoro, 
xaK H AJia OKOHMaxeabHoro pacKacaenna cxaan, caeayex onpe- 
Aeaiixb pacKHCaaieabHyio ciiocciSHoc^ itaatAoro aaeMeHxa, 
BxoAamero cocxaB cnaaBa, HsyaBXb nponecc oSpASOBaHaa 
aacxHn — . npoAyKxbB\peaKHHH pacKHcaeHiia b atiiAKoii cxaaa, 
H3MepHXb CKOpocxb OHHHtieHHH ciaaH ox 3 xnx aacxHH, IsuaBuxb 
pacnpeAeaeniie HeMexanariaecank B«aioaeHHH b roxoBO|i cxaan. 

OcoSoe BUHMaHiie AoaatHO 6bixb oSpameHO na ycxaHOBaenue 
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onTHMajibHorp cocTana KOMiiJieKCHBix pacKHCjiHTenen, > lipeAHa- 
SHa^eHdKix . OKOH’iaTejiBHoro ipacKHcneHHH ciana. ' ■ 

7 . M cejiedoeaHue ceoucme cwcmeM FeO-r-MnO, FeO.— MnO-J— SiOg, 
u'dpyzux.Jl^w oScyHiffeHHH Bonpocos, CBHsaHHUx c oSpasoBaHHeM 

B hchakPh cTajiH ^acl•H^ — npoflyKiroB pieaK^Hu pacKHjC^eHHH, 

npjibayioTCfl nnarpaMMaMH , njiaBKOCTH cacTeM, i cocTOflii^x as, 
OKacjioB ajieMeBTOB-i^aCKacriaTeBea a spKBCH BKeaesa. pGpaao- 
Ba^e HaCTaa — ^ npoayKTOB peai^aaa pacKacneHaa a ax yA^aeaae 
B3 HtBAKba CTanai ecTecTBeano, ; o6ycjioBneHp hB tqjibko TeMne- 
paTypoB njiaBnenak cooTBeTCTByiio^BX OKacHHx ajia OKckicyjii.- 
^BflHtix coeaaHeHBH , HO a apyraMa ■ ai: cpoacTsaMa, KOTopBie/ ap 

cax app ae onpeaepieHH. I , ' , j 

Ilpa HCpaeaPBaHaa aepeBacaepaux cacTeM aeoSxoaaMO, | homh- 
MO onpeaeaeHBH TeMnepaTypajiaBHeHaa, aayaaTB BjiaHme cpcTaBa 
HH; BH3KOCTB, OcoSoo BHBMaHae i^PjiHCHo iSbitb oSpan^eHp Ha| oiipe- 
eaenae noBepxaocTHoro aaTHHceHaa aa rpBiHaae paafleaa CTaaa 
a OKBCHoa ^asBt aaaHoro cocTaBa. ' ' 

I ■ MccjieAOBaHBfl cbobctB, pacTeM, CjOeTpHn^ax as okbcHob, aon®" 

HBi 6 htb pacmapeaBT ayieM BBe^eHaH b btb caCTeaH Aonojiau- 
xeaBHoro KOMnoHeaTa;— pepH. • j j 

■ i 5. Haynej^ue ejiusmun noeepxHocmuoao uarnaMceHua,, eniKotmu 
Ha o6pa3oeaH^e Hacmu^ npodynmoe pedKi{uti pacKucjicniia, e oKud- 
Koii cmojiu. flo ciix abp aeTiaaptHBix o bjibhhbb noBepxHOCTHoro 
HaTHHteHaa CTajiH a coeflaapnaa, oSpasyiomaxcH b peayjjBTaTe 
peaRaaB pacKHCaeaHH aal ppaanpe pasaeJia ataMKoa CT^jaa: a 
oRHCBBix aacTHH, aa npoaeccBi oSpaaoBaaaa a y7(aiJieBBH, as [cTaaB 
apoAyKTOB* peaKaaa pacKacaeaaa. OiclyxcTByioi' aaHHBiel a o 
BJBIHBBB paCKBCaeimH pa bhskoctb acaaKoa CTaaa. I 

QopMa a paaMepjBi B^ctaaw apoflyKTOB peaKpaa pacaacae- 
HHH, aecoMBeaao, 3 &bhcht apa apoaax paBaBiXi ycaosa^x ot 
BOB epxaocTBoro aaTHHteaaH aa rpaaaae ppapteJia 3 thx qiacwia 
c H«Hfl;poa CTaaBK). ycTaBOBneaae aioa paBacaMobTa a ppawao 
6 bitb oCi’BeKTOM aQcaeaoBaaaa. I 

HeoSxoflBMO oaeaaTB. -aoBepiaocTayio aKTasaocTB aaeiaeaTOB- 
pacRHcaHTeaea, paCTBopeaaBix b JKaflKOM ffiejiese, 9x3 opeana 
aoajKHa Sbixb aoaoaaeaa BCcae;^OBaBBHMa OKacaeBaa aoBepx- 
Bocxa HtapaoB cxaaa, BaxoflaraeacH b Koaxaaxe c Boaayxojw. 

HsyHeaaP aaMeaeBaa bhskocxh a ataflKoxeKyaecxa bxaaa 
B saBBcaMoPxH ox pacKBcaeaaa flpaacBO 6 bixb csasaao p acpaeflo-. 
BaBBHMa ao ycxaaoBaeanio CKopocxa oaHa^eaaH , HJaRKoa cxaaa 
ox aacxaa apoAyaxoB peaKaaa pacKBCaeaBH. | 

9. y cmaHoeAenue npu^uu, eu3maiioti{ux noemopnoe onu^enue . 
MCudKou cmojiu, u uaucnanue cnoco6o& 3aif{umbi ee om 3mo3o ''oKuc- 
154 ■>. 



jieHua. HccaeaoBaaaflt BBHioaaeHBBie ! AO aaoxoamero BpeMeaai 
AoaJKHBi 6 bixb oxaeceau k asyaeaaio apoaecdoB papKacaealaH hcba- 
Koa cxaaa b neaa aaa b kobhi^ Kpaano HeaHaaHiejiBHBi hccbpao- 
BaaaH» CBHsaaHBie c aayaeBaeM asMeaeaaa coAopacaaBa b- cxajia 
. KBcaoppAa (oKacBEix BKBioHeBaa) npa BBaiycKe cxaaa .as aeaa, 
HBiAopiKKp b KOBmp B pasABBKe. MeHtAy xeM, noBTOpaoe oKacaeane 
•cxaaa Moatex, 6£ixi> ocaoBaoa BpaaBHoa aaaTOxeafcapro aarpasae- 

BBH cxaaa aeMexaaaaaecKaMa BKaioaeBBHMa. ^ . I 

Ilpa ycTaaQBaeaaa ochobbhx npaaaHi BIl^3IaB.aK)H^a-x aoBxopaoe 
oKacjieHae cxana, cneAyex asyaaxfc cxeaeaB aarpHaaeaHH cxaaa 
OKBCIBKIMH BKAIOHeHaaMH 3a CHejj': I 

-a) oSpaaoBaapa okbcbob aaeMeaxpa-pacKacnaxeaea apa CMeu^e- 
^Ha paBHOBecaa MejKAy , pacxBopeaHHMp b hoiakob cxajia rhcho- 
ppAOM a SAeMeaxaMH-pacKBCHBxeaaMa; / ' 

6} OKacaeaak cxaaK aa aceaobe; 

b) oKBcaeaBH cxajia npa aaBoaHeHaa eio KOBma; i 

,r) sanyTUBaaHfl aaoxaH lajraKa b cxaaa; - 

a) OKacaeaafl apa pasaasKe Cxajia (oKacaeaae ' cipya b-bs- 
jioHtaaaax). : i . 

Peayjifcxaxiii 3iax aecjreAOBaaaH i AOHHtaBi Sbixb acnojitaoBaHiii 
apa ycTaaOBaeaBa 3$$eKXBBaBix mcxoaob ycxpaaeaHH aoBxopaoro 
HKacjieaaH cxaaa. ' I - , 

A ' 1 ^ ' 

> 10. HaucKaHuc cpedcme Oasi ycmpaHeUiia, 3a3pa3HeHua, cmcuiu 

3K30seHHbiMU HeMemojtAimecKUMU eKjijoHeHiiiiMU. HacxaHBi araaKa 
a oraeyaopaiiix MaxepaaAOB cxaaepasaaBOHte^x , ycxpoacxB hb- 
jiHipxcH ocaoBHUMB ' cOcxaBAHioB^HMa 3K3oreBaHx' aeMexaaaa- 
aecKBX BKBioaeBaa. Ecaa aaHCKaBaaacB « caocoSiJ ycxpaaeana 
aarpflaaeBaH cxaaa aacxaaaMa aiaaKa, xo aeAOCxaxoaa'o asyaeaiii 
B03MOHtaocXB‘BOJiyHeaBH cxajiB, CBoboABoa oxHaciaa; oraeynopaiiix 
MaxepaanoB.l ' ■ i 7 ' 

(■ CxeaeaK parpHaeaafl cxaaa aacxapaMa oraeyaopaMX-Maxepaa- 
: jioB saBBCaxlbx xeMaepaxypw hkbakob cxaJia, aaaecxBa orBeyaop- 
HHX MaxepaaaoB a MeioAOB pasjiaBKa cxajial HeobxoAHMO asypaXB 
ycioapHBpcxi, oraeyadpBHX MaxepaapoB, acnoaBsyeMBix ^ AJia 
abroxobj^aaH $yxepoBKB KOBmea a cai^oaaoro "npaaaca, apoxaa 
A^HCXBHJ||CxaAH, maaKa H pKacpoB, oSpasyiofliaxca apa pacitac- 
aeana cx^aaa a ee aoBxopaoM OKacaeaaa:: . I 

, HeobxoABMO aayaaxB aaaoc oraeyaopaBix MaxepaaadB b: sa- 
BHCBMOCxa ox CKopocxH ABaHteBBfl JKBAKOB cxaBB Hepe3 oxBepcxae 
cxaKaaaHKa b Koaaie, b HeaxpoBoa a aepea . npoBOAKa- apa ca^oa- 

adM MpxoAe pasAHBKB. | 

I HsyaeBae aoBepxaocxaoro aaxaHteaaH aa rpaaaae paapeaa 
HtaAnaa cxaaB — aiaaK aojbkbo 6hxB BBtaojiaeao c aea&io ydxpa- 
aeana sarpasaeaHH cxaaa saayxaBniaMHCH b aea aacxaaaMa 
aiaaKa. ■ . ^ ^ 
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, A \11. HayneHue ejiusiHUH'^pdcKucjieHusi tta ,d^cyjib0ypai{:Ujo,, o6par 
aoeanue HumppJdoe u uaMeneHue codepMcaHua e \cmajiu 

eodopoda. daesieHTH-paCKHCJinTejm o6IIa^^aio'I! bhcokqm cp^ffCTBOM 
He TOJiBKO K jKHCjiopofly, HO H K cepe, asoTy;, (T.; e. HajiHBHe sjieMeH- 
TOB-jpacKHCJEHTeaea b hchakoh cxanH ao,jukho OKasaiBaTB BjiHAHHe 
Ha c|pCTaB o6pa,3yibn(HXCH cyjiB^HAOB, Ha odpasoBaHne hhtphaob, , 
yciroa^BBix-npH TCMnepaTypalx cTajieBapeHHH. GoffepataHHe b HtHflr- 
KOH jcTaHH BO^OpOAa.HIUSMeHeHHe ero paCXBOpHMOCTH B CTajiH npH 
,ee ojxjiaHCAeHHH saBHCHT H ot KOH^eHTpa^HH b atHAKOH ipTajiH 
KHCHoppAa H OT KOHi^eHTpaaHH ajieMeHTOB-pacKHCJiHTejieaJ ] flPac- 
3coA» cooTBeicTByioH^Hx aaeMeHTOB-pacKHciiiHTejieH na obpaspBaHHe 
OKHcaoB,! cyaB^naoB h hhtphaob ho ycTaHOBaea. 

HeobxoHHMO ycxaHOBHTB BjiHflHHe cepU'i na pacTBopHMOCT;B 
KHcaopoaa b ^jkhakom Hceaese h b cooTBexcTBHH c 3 thm onpeae- , 
HHTB paCKHCJIHTejIBHyiO CHOCoShOCTB aae&lbHTOB npH HaJIHHHH 
SHaanxeaBHoro iCoaepHcaHHH cepBi b hchakom weaese. i v 

OcoSoro BHHMaHHB; sacayHCHBaBx onpeaeaenne BaiifiHHfl 
.aaeMeHXOB-pacKHcaHxeaeH na KHHexHKy aecyaB^ypaanH. I ' 

UccaeaoBaH^fl BaHHanfl aaeMeHXOB-pacKHcaaxeaeu na oSpabo.- 
BaHHe H pacnpe;j](eaeHHe b roifOBofi cxaan cyaB^naoB acaatHijr 6 bitb 
jCBflsaHBi c HayaenneM BaHHHHH axHX aaeMen^OB na CHHaceHse Bpejjt- 
iporo BaHHHHfl eepBi na KaaecxBo cxaan. i : i i i I 

npH HsyaeHHH pacKHCaeHHfli BBicoKoaerHpoBaHHBix cxaaeii 
|CaeayCT onpeaejiHTB B^flHHe aaeMeHTOB-pacKHpapTeaela na o6- 
paaoBaHHe HHxpnaoB h HaMeHenke cofl’epacaHHH B.acHaKOH.Hi xaep- 
aoH cTaaH Bofltopoaa- i , ! 


1,2. M ccjiedoeoHue npox^eccQe pacKUCjieHUa e eanyyMe. BHCxpsiii 
j pocT iBBmaaBKH bxaaH h cn^jiaBOB b BaKj^yMHBix neaax,' npHueHeB!He 

BaKyyMa TkJin obpaboTKH jkhskoh ciraan, BBiHa^aeHHOH.B o 6 BiaHBix ' 

cxaaenaaBHaBHBix neaax, pacampeHHe pasaHBKn oxbaa b BaKyyiae 
xpebThox opraHHaaHHH nayaHHuc HCcaeaoBaHHH npoHeccos pacKHbi- 
i aeank b BaKyyMe. IIo^^obBBie HCcaeaoBaHHfl kpakHe orpaHjHaeH:y[ 
iH He |C 00 XBeTCTByi 0 T XeMHaM paaBHXHH HOBOH'OXpaCaH XeXHHKH — 
‘BaKyyMHOH MeTaakyprak. ■ ' ; V. j 7- r. r,-, 

HeoSxoaHMO ycxaHOBHTB onTHMaaBHue ycaoBHH! a$$eMTHB- 
Horo HCHoaBaoBaHHH njiH BBHiaaBKe CTa’jiH h CHaaBOB;B skKyyM- 
HBix neaax xaKHX packHcanxeaek, KaK yraepofl h Boaopoa- flbakt- 
Ho 6 bitb onpeaeaeHO iBaHHHHe TeMnepaxypk h aaBaekHH HB pac- 
/KHcaeHHe aTHMH-^aaeMeHTaMH. i 

,D[oaH«Hoe BHHMaHae caeayex obpaxHTB Ha Hayaenne Baanko-. 
aekCTBHH HtHaKoro Mexaaaa H oi'neynopHMx MaTepHaaop b i Baky- 
yMBi PeayaBxaTBi sthx HCcaekoBaHHH aeoSxoaHMBi aafl Bfeibopa 
MaxepHaaoB, npHroaHEix aJia karoxoBiieHHH THraek, npeakaaka- 
Henmix aaflHTiyiKSBi b BaKyyMe, h a^iH ycTaHOBaeHHH HaaaeHtamHX 
MBToaoB (|>yTepoBKH BaKyyMHEix neaek. ( I I ' 

75^ ^ ^ ' 1 I 


; , Oco6o aoaacHBi 6 bitb nayaeHBi npoaeccBi o6pa6oTKii atHaptok 
cxaaH B KOBpie, b paKyyMHBix Kawepax h hph , paaanBKe cxaaH b . 
BaKyyMe.. I a J ■ ; i, : r a . _ '! -ru 

EcTecTBeHHO, paHOBpeMenHO c HayaeaneM npoaeccoB ' pacKHC- 
aeHHfl B BaKyyMei HeokxoaHMO bbihbhxb, h BanHHHe saKyyiiia na 
HSMeH^HHe coaepHcaHHfl aaoxa h Boaopoaa b M^Tajine. 




SKcnepHMeHTanBHoe Hayaenne npoHeccoB ^acKHCiieHHH CTaJik 
MOHcex HpnBecxH K HOnyaeHHK) AOCTOBepnBix HaHHBix xohbko npn 
HCHOJIBaOBaHHa HpneHtHBIX MBTOHOB HCCHeHOBaHHH. 

, iMbi pacHOJiaxaeM coBpeMeHHok annapaxypok, npH HcnpHBao- 

Ba^UlH Koxopok Bpa^OJKHO BBIHdjIHeHHe HCCJl^OBaHHH C BBICOKOk 

OTeH©HBK)i>ToaHocxH. Hai coBepnieHCTBOBanHe HOKOTopBix MeTOHOBi 

OMt^BKO, cjieHyex okpaxHXB | BHHMaHHe. Heo6xoHHMO yxoakHTB 
Me:^bk onpeHeJieHHH HOflepjKaHHH KHCnopona npn Hayaennn pac-r 
KHCHHxeHBHOH CHOCO^HOCTH aneMeHxoB, obpaayiomkx xpyHHoboc- 
cxaHOBHMEie OKHCHEi, H 9JieMeHTOB, ; o6naHaH>mHxl BBicpKok ynpy- 
rocxBiQ napa.; (-yxoaHeHnio noHJieHtHT h MexpH onpeHejieHHa khc-; 
JiopPkB npH OAHOBpeMeHHOM HajiHaHH B' Hteijieae npBBnneHHoro 
coHepHcaHHH cepBi. ; > 1 h 

{MexoH HayaeHHH HeMexajijinaecKHx BKmoaeHnk, BBiHeHeHHBix 
HPH aHOHHOM pacxBopeHHH okpaapoB MeTajiaa, HBjikexcH pbnaa-' 
xeJiBHBiM .HpH HCCJieHOBaHHH peaKHHk pacKHckeHHft. -B |cbh3h 
c 3THM HeoSxoHHMO yxoaEoaTB ycjioBHH ajieKxpoJiHaa cxajiH ;C bbi- 
coKHM coflepHcaHHeM jierHpyioiHHX ajieMeHxoB. HeobxoHmio xaimte 
paapa^oxaxB mBtoh i CHCxeMaxHaecKoro ■ anajiHaa cyjiB$HHpB h 
OKCHC yjIB^HHOB, BBIffiejie HHBTy npH aHOHHOM paCTBOpeHHH pTaJIH. 

IIpH onpeHejieHHH aKXHBHOcxH aaeMeHTOB, pacxBopeHHMX B hjhh,- 
.KOM . Htekeae, h ycxaHOBjieHHH HCToaknKOB noBTopnoro ' okh-! 
ckeHHfl , ^ cxajiH cjieHyex mapoKO HcnojiBaoBaxB paHHoaKxkBHBie 

HaOTOHBI. *■ ! 
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